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ABSTRACT

Despite the fact that there are a significant numbg research findings in the area of
ESL/EFL strategic reading, metacognitive readintatelgies are reported to be the least
researched. Moreover, most of the existing metatiogrstudies themselves focused on ESL
context, where English is used as an official laaggiand/or as a medium of instruction, or
where individuals can easily pick up the language tb their proximity to fluent speakers of
the language. However, a number of factors, sucth@sature of L1 and the socio-cultural
context of the learner are known to affect her/bise of metacognitive strategies.
Additionally, the study of text structure as a nietmitive strategy has been mainly confined
to literary and narrative texts, more specificalty native speakers’ reading comprehension
and in higher education context. On top of thigréhis no consensus among researchers on
the significance of metacognitive instruction onudsints reading comprehension
performance as well as recall of information fronkearnt material. Above all, the reading
comprehension performance of Ethiopian preparateigools has also been reported to be
continuously deteriorating. Hence, this experimedtsign research was conducted with the
aim of investigating the effect of text structuveageness as a metacognitive strategy in the
comprehension of science texts. To this end, twiependent samples randomized
experimental study was designed. Three instrumehtdata collection, namely, reading
comprehension tests, metacognitive text structurar@ness reading strategy questionnaire
and a semi-structured interview were developed. arraysis of independent samples t-test
indicated that students in the experimental grommo received metacognitive strategy
awareness instruction, achieved significantly highecores in posttest reading
comprehension and knowledge retention tests thasetin the control group. Additionally, a
paired sample test was conducted on the particgpantthe experimental group and it
showed a significant improvement in the group'stiess reading comprehension scores.
Furthermore, a metacognitive text structure awasmsneeading strategy questionnaire that
was administered to the students in the experichegtaup after the experimental
intervention showed that text structure awarenessllof significantly improved. The finding
from the qualitative analysis of the interview alsacked up the finding of the quantitative
data. The current research recommends further empmtally controlled studies to
investigate the online use of metacognitive stiate@nd real effect of these strategies on
different texts, more particularly descriptive ®xamong EFL learners of Ethiopia.
Additionally, English and science teachers at prepary level need to collaborate on
metacognitive text structure awareness instruciaod material preparation to improve the
academic performance of science students.
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UNIT ONE: INTRODUCTION

This unit addresses the introductory part of tlseaech. It includes background of the study,
statement of the problem, purpose, and significancehe study, scope of the study,

limitations of the study, definition of basic termusd organization of the research.

1.1 Background of the Study

The English language, which was once a language afation, has now gained an
international impetus due to some global histord@nomena. According to Dudley-Evans
and John (1997), the most significant of these phrema was the colonial expansion and
dominance of the British Empire all over the wofldhe second phenomenon these authors
mention to have established the destiny of Endhsiguage on a fertile land was the post-
Second World War economic, scientific, and politidaminance of the western world. This
intern brought the emergency of ESP (English foec8r Purposes). Consequently, the
global influence of the language has increaseddnelously and is expected to increase in

the future.

Now, English is the language of international dipécy and business. It is also the language
of science and technology, which many countriesluting Ethiopia, have made it part of
their school curriculum both as a subject and asedium of instruction up to the tertiary
level. In Ethiopia, the need to enhance Englistyl@age education is the objective of the
country as articulated in Education and Trainintjdyoof 1994. However, despite the effort
that has been made to improve English languagéds séil students at all levels, many

students are not able to communicate effectiveilyguthe language (Franciscan, 2012).

The inability to use a foreign language skill aguieed may be observed due to various
reasons. Phakiti (2003), for instance, disclosest tloreign/second language reading
comprehension is a highly complex, dynamic, andtirgoimponential since it involves a

host of interactions among reader factors and faotbrs. Among the textual factors, text
topic and context, text type and genre, text stimecbr organization and readability are the
key factors commonly believed to influence the coghpnsion of a reading text (Monteanu
et al, 2011; Phakit, 2006). These researchers pointhat learners need to have their own
repertoire of reading strategies to cope up witbhhsahallenge of text. Metacognitive

strategies are claimed to have proved effectivtaéncomprehension of variety of text types



in some EFL/ESL reading research findings (Ahmadile2013; Fatima, 2012; lwai, 2011;
O’Malley and Chamot, 1986; Phakit, 2006; Chamog7)9

Flavell coined the term metacognition in 1979 teréo one’s own conscious self-regulation
in the process of learning and information progessit is often thought to be ‘thinking

about thinking’ (Livingstone, 1997). The above-menéd researchers argue that
metacognitive reading strategies should readilp\aglable for learners for effective second

language instruction so that optimal text processaind input could be attained.

Many researchers quite often note that the langadgeience and technology has its own
salient characteristics that may deviate from thigallcommunicative language with which
the students are familiar. As a result, ESL/EFLdeza would find texts with such features
daunting to understand (Kendeou, 2007; Munteanualet2001). The difficulty the
organization/structure of the text poses cannotobdess significance (Phakit, 2006;
Diakidoy et al., 2003 & Hutchins, 1977).

Hutchins (1977, for instance, indicated that sdiientexts are usually characterized by the
use of linguistic and grammatical elements suchimple present tense, passive voice, and
imperative verb, relative clauses, ample nomintibpa and lots of cohesive devices or
connectives. He further explained that sciencestexe usually expository in nature and
many students miss the purpose of writer(s) of sa&ts as they consider these texts as list
of facts. He suggests that grammatical and lingucsimponents employed in building up of
text structure are worth paying attention to. Ipmart of this, Hynes (2005) also suggests
four types of linguistic elements in his meta-diss® reading model for effective strategic
text structure identification and comprehensioneSéhelements include transitional words,

endophoric expressions, frame markers, and codsego

Metacognition researchers claim that, if such el@seare thought consciously until
automaticity is gained, they can play a pivotalerah helping learners to identify text
structure type and consequently improve their rmggdcomprehension performance,
knowledge retention and strategy awareness (Ebralmidh Eissici, 2013; Diakidoy et al.,
2013; Ahmadi et al.,, 2011; Renear and Palmer, 2@&l0erson and Pearson, 1984).
However, Diakidoy et al, Rener and Palmer note thate are few studies on whether text
structure awareness can really improve studentdimgacomprehension performance of
science texts as a metacognitive strategy, espeamlEnglish as a Foreign and Second

Language context.



Although they are reported to be inadequate, rebdardings on strategic EFL/ESL reading
indicated that the teaching of the basic featufescience texts, demonstrating how these
features contribute to the building of the wholet tetructure, and raising awareness on the
type of text structures could help EFL studentsbétter comprehend reading passages
(Phakiti, 2006; Hutchinson, 1977).

Science texts have their own salient linguistic atrdctural features. Scientific texts can be
expository, argumentative, and descriptive or abtet, they could employ narration.

However, science textbooks are mainly expositoryature (Hutchins, 1977; Monteanu et

al, 2001). The basic purpose of those books’ aatlwoto define terms or concepts, describe
objects and phenomena, present cause-effect redhtjss, compare and contrast concepts
and objects, list or classify facts and objects,d@mcuss problems with their respective
solutions, etc,. However, many students perceiygository texts as narratives or list of

facts, and thus, fail to understand the basic megatended to be conveyed by the text
authors (Livingstone, 1997; Hutchins, 1977).

1.2 Statement of the Problem

Some research findings indicated that students'rewess of metacognitive reading
strategies can be improved through systematicadlij-designed instructional procedures on
the strategies (Phakiti, 2006). Conscious, delileeraystematic, and on-going process of
planning, monitoring and evaluation of awarenesgest structure type and its salient
features, has been reported to help students beiteprehend science texts and in effect
improve their academic achievement. On the contrsoyne other researchers report and
argue that there has been little effect of sucitesgry instruction ( Zhang, 2007). This brings
us to the conclusion by Afflerbach and et al andrigstone who indicate the inconsistencies
in the findings of the effect of metacognition. $keresearchers suggest that this had to be

investigated by additional empirical studies irfetént socio-cultural and linguistic contexts.

In Ethiopia, despite the positive efforts that hdeen made to design English language
instruction in a way that could help students tmdanguage skills for the understanding of
content area study, it seems that many things hat/eeen done yet in this regard. Students
at preparatory level need to learn on their owra@®nomous and adult learners for their
upcoming academic success and life-long learningnBEhough this is the objective of the

current curriculum of Ethiopian Secondary Schodls, reflected in the newly-written



textbooks, both teachers and students cling toitivadl method of instruction, and
consequently, active learning process whereby rogtative learning strategies could have

been incorporated, has not been a practical raalityany contexts (Derebsa, 2006).

Moreover, the studies conducted by (Gebremedhi®3;1Gessesse, 1999) cited in Abiy and
Adelahu (2013) indicated that Ethiopian studenesiding performance is continuously
deteriorating. In support of this, Abiy and Adelalefierred to the report by the first National
Assessment of Grades 10 and 12 in 2010, which led¢hat in both grades 10 and 12, the
mean score for English was below the minimum regmént. Accordingly, the percentages
achieving 50% and above were only 17.8% for grafe dnd 25.9% for grade 12.

Furtherore, it has also been reported that studdatsiot have and cannot easily use
appropriate metacognitive strategies for activenieg and effective reading comprehension,
especially in comprehending science texts (Sbhe@98). Some related studies that have

been out in Ethiopian context include the following

A study by Sbhatu (1998) indicated that metacogaiteflection activities enabled students
to perform better in ‘application’ and ‘transfeype tests as well as enhancing mean post-test
scores. However, metacognitive reading activitierenfound not to yield any apparent

effects on post-intervention tests.

Abiy and Adellahu examined the effect of geneedl-s2gulated language learning strategies
on high school students’ reading comprehension twagroups randomized experimental
design by considering metacognitive strategies, ivatbn strategies and cognitive

strategies. Their study investigated that only @bgn strategies had significant effect on

students’ reading comprehension performance, 10 8<0.05.

A survey of secondary school students’ metacognitigading strategy use by Yohanes
(2013) indicated that grade 9 students’ strategy was moderately correlated with their

reading comprehension performance.

Mebratu (2014) conducted a two group experimentalyswhere the students were assigned
into an experimental and control group. He compaitezl effect of cognitive strategy
instruction with the traditional instructional meth on grade 11 students. However, he
examined the effect of some selected cognitive ingadtrategies on students’ reading
comprehension. The study finding showed that cognistrategy instruction resulted in

better in reading comprehension test scores thapxperimental group.



Ethiopian Preparatory level students need to benamous learners who can make use of
metacognitive text comprehension strategy as dotite academic skill. However, the

researcher conjectured from his teaching expeitisethese students lack the knowledge of
science text structure and how this structure sea®d. They do not seem to monitor their
on-going cognitive process consciously, delibeyaseld systematically nor do they seem to
evaluate their strategy use as well as the obgdfweading in the expected way. In other
words, they may not use metacognitive strategy fext type identification and

comprehension. This could have significantly cdmitéd to their less academic performance

in science subjects

Therefore, it was reasonable to carry out the otirresearch due to the fact that a) The
studies that have been carried out at both locdl iaternational level on the effect of
metacognitive strategies, more particularly on remgetext structure, were reported to be
inadequate, and the existing ones emphasized L1E&idcontexts, not EFL context. b)
There was inconsistency in the findings of the istsithat were carried out and this indicated
the need for further empirical investigation. c)eThse of metacognitive strategies could
have significantly benefited some EFL/ESL learndfsthe was the case, ignoring the
possible effect of such strategies may leave pedpayr level students at disadvantage. The
purpose of the current research was, thereforenvestigate the effect of text structure
awareness as a metacognitive strategy in the cdmpsen of science texts on Bokoji

Preparatory School grade 11 natural science ststadents.

1.3Research Hypotheses and Questions

Though this study employed an experimental dedigth quantitative and qualitative data

were collected. Hence, research hypotheses andarcBsequestion were presented

concurrently to achieve the intended objectivethefstudy. The hypotheses were formulated
to test the effect of metacognitive text structlawareness on experimental group

participants’: a) reading comprehension of scietges, b) knowledge retention and, c)

metacognitive text structure awareness. Howevesrder to do this, before the experimental

intervention it was hypothesized that the studyugeo(the experimental and control) would

have no significant differences on metacognitiva structure awareness and consequently
their mean scores on reading comprehension wouldigoificantly, differ. This was done to

make sure that the formed groups were almost icklnind to make some actions to



improve homogeneity if not. The null and the altgive hypotheses are stated consecutively

below with the rationale they were required todsted and statistical tool used.

1. There is no a statistically significant differerfaetween metacognitive text structure
awareness of the experimental and control groughéncomprehension of science
texts.

There is a statistically significant difference weeen metacognitive text structure
awareness of the experimental and control groughancomprehension of science

texts

2. There is no a statistically significant differenbetween the mean scores of the
experimental and control groups on pretest reackimyprehension of science texts.
There is a statistically significant difference weén the mean scores of the

experimental and control groups on pretest reackimyprehension of science texts.

Null hypotheses 1 and 2 were formulated to tefitefexperimental group and control group
students are not statistically different on metadtdge text structure awareness and reading
comprehension test of science texts. A two-taiésd was also used since the direction of the
difference between the study groups could not lkewpted without any intervention. Mann
Whitney U test was used since the data gatheredhisr purpose tends to violate the
assumption of normal distribution. In such circurefeces, non-parametric test is normally

recommended for the comparison of independent group

3. The students in the experimental group would ndties® a significantly higher
mean score than those in the control group in @sisteading comprehension test due
to metacognitive text structure awareness.

The students in the experimental group would aehi@\significantly higher mean
score than those in the control group in postteating comprehension test due to

metacognitive text structure awareness.

The third hypothesis test was aimed at testing drethere was a significant difference
between the mean score of the experimental andcehnérol group on science reading
comprehension test due to the instruction of mefaitive text structure awareness reading
strategy. The statistical tool used is Leven'’s padalent t test for equal size groups. This was

because data collected on the variable was ofviatéype.



4. The students in the experimental group would ndtieae a significantly higher
mean score than those in the control group on kedgd retention test due to
metacognitive text structure awareness readingeglyanstruction.

The students in the experimental group would aehi@\significantly higher mean
score than those in the control group on knowledgtention test due to

metacognitive text structure awareness readingeglyanstruction.

The main objective of formulating this hypothesiasamo test whether there would be a
statistically significant difference between thepestmental and control group students on
knowledge retention test. The statistical tool usedleven’s independent t-test for equal
size.
5. Posttest reading comprehension mean scores of iexgeal group would not
significantly improve due to metacognitive texusture awareness.
Posttest reading comprehension mean scores of iexpeal group would not

significantly improve due to metacognitive texusture awareness.

The purpose of carrying out the fifth hypothesst t@as to compare the pretest and posttest
science reading comprehension performance of tiperewental group students due to
metacognitive text structure awareness readingeglyanstruction. The statistical tool used

is paired samples test.

6. There would be no a significant improvement in roetmitive text structure
awareness of the experimental group students dumetacognitive text structure
awareness instruction.

There would be a significant improvement in metanidge text structure awareness
of the experimental group students due to metatiwgniext structure awareness

instruction.

The sixth research hypothesis was formulated with purpose of testing whether
metacognitive text structure awareness of the éxgetal group significantly improves due
to the experimental intervention. The statisticabltused to test this hypothesis was

Wilcoxon Sign Rank test.



Hypotheses 3-5 above were tested at p = 0.05 dipled at one tail of the probability
distribution. In line with the above stated hypathe the following specific research

guestion was also formulated:

How well do students in the experimental group useneta-discourse devices to

identify text structure types?

This research question was answered by the qusditahalysis of the data collected by the
semi-structured interview. The main purpose of daso was to supplement the possible

research findings concerning quantitative resehygotheses (3-5).

1.4 Obijective of the Study

This research was carried with the purpose of ziegithe general and specific objectives

stated in the two sub-sections hereunder.

1.4.1 General Objective

As stated under the statement of the problem, émem@l objective of this research was to
investigate the effect of text structure awarerssa metacognitive reading strategy in the

comprehension of science texts.

1.4.2 Specific Objectives

The above stated broad objective of the currentystan be broken down into some specific

and measurable objectives. Hence, his mixed rdse@s conducted more specifically to:

1. Test if the experimental group and control group mot statistically different on
metacognitive text structure awareness in the cehwgrsion of science texts before
the experimental intervention.

2. Test if the experimental group and control group Baot statistically different on
pretest reading comprehension of science texts.

3. Test whether a significant difference is observetivieen the posttest mean scores of
the experimental and control group due to metadvgniext structure awareness on
posttest reading comprehension test

4. Test whether a significant difference can be oletihetween the mean scores of the
experimental and control group due to metacognitexd structure awareness on

posttest knowledge retention test.



5. Investigate whether metacognitive text structurearawess significantly improves
experimental group’s posttest reading comprehersiores.

6. Determine whether the experimental students’ megaitive text structure awareness
significantly improves due to metacognitive textisture awareness instruction.

7. Examine (indirectly) the relationship between metattive awareness of meta-
discourse devices (connectives, frame markers hgragnd advance organizers and
punctuation marks) and ability to identify text ustiure types in the reading

comprehension of science texts.
1.5 Significance of the Study

The research may have the some significance. Ifirgteplace, it may serve as a supporting
document for those who are interested infurthedysin the area. Second, its main finding

may partly contribute to the knowledge of theory amignitive learning in general, and

ESL/EFL strategic reading research in particuldird, language and science teachers may
use it to collaborate on how to design instructigmmacedures and materials so that they may
be able to teach text structure awareness stratégisciences students effectively. It may
also develop EFL teachers’ awareness on the useetz#cognitive text structure awareness

strategy for EFL reading instruction.

1.6 Scope of the Study

It would have been better if the study was caroaton a wider population and large size
samples. Doing so would have made it possible toegdize the finding to a larger
population. Nevertheless, the limited time and otiesources do not allow materializing
this. Hence, the study was confined to Bokoji Prafmy School grade 11 natural stream
students in the 2015/16 academic year. The readatgrials for intervention and testing on
were taken only from grade 12 physics textbook easfding on the texts that the students in
the experimental setting are unfamiliar with. Tektucture awareness as a metacognitive

reading strategy was also the only predictor végiabed in the study.

1.7 Limitations of the Study

The process of data collection and analyses wagdawut with caution for the purpose of
ensuring reliability and validity of the resear¢towever, some limitations were impossible

to avoid.



First, time and other resource constraints werenth@ ones, in this regard. A five point
Likert scale system metacognitive strategy awarernpsestions were constructed by the
researcher depending on the understanding of #enthof the construct of metacogniton
and text structure. It may not report the wholegemf metacognitive reading strategy
awareness. However, as optimal effort as was na@smdure the validity and reliability of
the instrument by pilot study and language teachmmd experts’ opinions as well as

thorough review of the literature on the topic aftacognition instruction.

In addition to this, validity of the results of tilseudy depends on the participants’ honesty,
willingness, and ability to respond accurately @aole question. Some respondents may prefer
the average response avoiding the extremes. Toawsate this discrepancy, the participants
received thorough instruction and encouragemerthbyresearcher and a colleague during
the administration of the questionnaire. The oflmitation that was impossible to control
was encountered during intervention and testinger&twere some moderate irregularities
during the instruction and data collection proceéss to participants’ late coming, absence,

overlapping of school programs, and material cairstr

Finally, since the study was limited to only éh@ol and grade level, the number of
participant students was also limited to 62, théueraviewed as statistically viable in
experiments by the theory of normal probabilitytidlgition. Consequently, caution was
required when drawing conclusion not to attemptmi@ke generalizations to all grade 11

students in the country standing on the currentires the study.

1.8 Organization of the Research Paper

This research paper is divided into five units. Til& unit sets the theoretical background of
the study, and discusses the statement of the ggmbbbjectives of the study, research
guestions and hypotheses, significance, scopetaliom and organization of the research.
The second unit presents the review of literatm r@lated research findings. The third unit
is dedicated to the presentation of the issuesipéry to the methodological procedure of
the study. Under this unit, description of the ¢&rgopulation of the study, sample size and
sampling technique, research design, instrumentslabh collection, procedure of data

collection and analysis, and statistical proce@ueeincluded.
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The fourth unit deals with the presentation, ariglyand discussion of data according
concurrent to research questions and hypotheses.filial and fifth unit of the study

provides the summary, conclusion, and recommendafithe research.

1.9 Definition of Terms
The key terms used in his research report are tpeatly defined as follows:

Advance organizers are textual features/elements that writers userésent their ideas
clearly, attractively and briefly so that theirended messages could be understood easily

and timely

Cognition- is knowledge of strategy, or skill, behavior thhatders use while reading to
comprehend a text.

Comprehension the active process of constructing new undergt@isdor making meaning
out of a text by building relationships among tleete of the text and between the text and

one's background or pre-existing knowledge

Graphic organizers are different illustration tools such as tabled d@iagrams that writers

or readers use to summarize their discourse

Metacognition- is conscious and deliberate process of contghimonitoring ones’ own
cognitive process, over watching the weakness #nethggh of cognitive repertoire while
reading. It is thinking about thinking.

Metacognitive instruction/training-is a systematically designed instructional/lesson
approach, or program whereby learners regulate tiegiding process by implementing

regulatory skills/strategies such as planning, nooimg and evaluation.

Metacognitive Knowledge/awareness is deliberate and conscious or systematically

planned behavior used in the reading process

Metacognitive Reading Strategies are deliberately/consciously planned strategigs b

which readers assess their level and effectivenietext comprehension

Meta-discourse devicesare connectives, code glosses, frame markers, paodo
expressions, punctuation marks, advance and grapiganizers and any other textual

elements, which help a reader to better, comprettentext
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Text- a reading passage or a short paragraph with @amtly coherence in which a writer
organizes his or her ideas to convey the messagedrals to.

Text Structure/Organization- refers to how the ideas in a text are interrelateconvey a
message to a reader. A simply way to think abaegehnterrelationships is to think about the

questions that the text was designed to answer.
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UNIT TWO: REVIEW OF RELATED LITERATURE

This unit deals with review of literature and resbafindings related to the current research.
Major topics such as the theory of reading compmsiom, metacognition and reading
strategies, text structure awareness, metacognitsteuction, and related research findings
are discussed in detail. The unit is divided inighe sections. The first section is about
theoretical and conceptual frame work of the curstady. The second section deals with
discussion of the theories of EFL/ESL reading aeatimg comprehension. The third section
deals with the theory of metacognition and EFL/E8&ding strategies while establishing
link with text structure. The fourth section disses metacognition instruction and its
effects. The fifth section deals with text struetawareness. This is followed by discussion
of text versus reader reading theories. The sevantheight sections provide review of

related literature and summary of the unit respebti

2.1 Conceptual and Theoretical Framework

The concept of metacognition has been there ftoragas humans have been able to reflect
on their cognitive experiences. However, there isclmcontroversy over what exactly
metacognition is in the current array of readingesech literature. Theoretical and
pedagogical conceptualization of the term thuslbag been the agenda of hot discussion
(Afflerbach, et al., 2006; Livingstone, 1997). Tigoblem in turn has further complicated
the direction instructional methodology should tesigned for the better understanding of
the construct. Consequently, there is lack of «esce in the metacognition research
findings. The existence of this problem is as obsias one can find a number of terms used

to describe the same basic phenomenon centraltaxcognition.

Cognitive theory strongly focuses on the link bedswdanguage and thinking, and puts a
great importance on the reader’s ability to makareyriate choices between contextual cues
and the ability to decode and comprehend a reat#irg (Fairbairn & Fairbairn, 2002;
O’'Malley & Chamot, 1986). Therefore, cognitive pbkptogists have theorized that a
balanced approach to the teaching of reading igtmatecombines a text-based approach and
a discourse meaning approach in such a mannethégirocesses involved in reading are
interactive and reciprocal (Farris et al., 1988)effect, they recommend that readers take
into consideration the intention of the author &l &s their own background knowledge and

experiences as they approach a reading text fectefée comprehension (Anthony et al.,
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1989). From this theoretical perspective both téxt and what the reader brings to it as part
of his or her background knowledge and pre-reaéxjperience plays a pivotal role in the

comprehension process.

The widely accepted approach to reading which otlyegesearchers have consensus on is
the interactive model of reading. So based ondbigeptual understanding of the skill as a
process, reading comprehension can be definedeaadtive process of constructing new
understandings or making meaning out of a textuldimg relationships among the parts of
the text and between the text and one's backgrourpie-existing knowledge (Meyer &
Ray, 2011 & Anderson & Pearson, 1984). It has tergned for a long that good readers are
those who can build coherent mental representatidnwvhat they read by understanding
different text structures, generating inferencesnitoring their understanding, and using
multiple strategies to construct the intended meaiiMeyer & Ray, 2011; Diakidoy et al,
2003).

A number of researchers propose that if the knogdedf text structure (cognition), as
discussed above, could be used metacognitively, pirposefully and deliberately
supplemented by systematic planning, monitoring eraluation strategies whereby readers
can control their thinking process (think aboutitthkinking as it occurs), comprehension

and retention can be improved however difficuleading text may be.

2.2 Reading and Reading Comprehension

Depending on purpose and goal, the process ofrrgaatitails different meanings. Thus, the
essence of reading, for whatever reason it couldsbaf paramount significance. Under this
section | will shortly summarize the meaning andeese, and purpose of reading as put

forwarded by different scholars.

2.2.1 Reading: Meaning and Essence

Wixsdon & Peters (1984) quoted by Anthony, Pearaod Raphael (1989: 26) defined
reading as, "the process of constructing meanirautih the dynamic interaction among the
reader’s existing knowledge, the information sutggsy the written language, and the
context of the reading situation." Daniel (2006} dairbairn & Fairbairn (2002) also back
up this point. Daniel describes reading as ‘arrautidve process in which the full-grown and
matured readers bring to the text their elegantee&pces, capabilities, aptitudes and

interests; and the text in turn, permits them toaexi those experiences and abilities to find a
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new knowledge (pp.1). Fairbairn and Fairbairn arghat reading should be seen as a
dialogue between the reader and the writer. Theereahus, questions the writer and

analyzes the purpose of the writer by actively gihgghim or herself (Tenkerslay, 2003).

The definition of reading depends on the diffemaodels varying from decoding of symbols
from a written material, relating ones backgroundwledge to such material to approaching
it by integrating these two, which is meant for stuactively and interactively making
meaning from the written text (Langan, 1984). Therent trend of reading research is
detached far away from the decoding-only emphasi which the readers' task is often
referred to as ‘passive’ as discussed in Zarraal €2013). Now there is a paradigm shift in
favor of the conceptualization of reading as aarguttive process in which the reader brings
to his reading prior knowledge and experiencestivd an appropriate meaning (Karbalaei,
2010; Gaddy et al, 2013). Reading as an interagtiveess is where the three variables, i.e.,
the task variable, the learner variable and thé w@xiable meet. The definition | have
adopted for purpose of discussing reading and mgadomprehension in this research,

therefore, reflects an interactive view of reading.

Daniel (2006) on the essence of reading writReading exposes people to the accumulated
wisdom and intelligence of human civilizatio\ccording to Grabe (1991) cited in Meyer
and Ray(2011), reading is an essential skill amdbainly the most important skill for second
and foreign language learners to master conterdacademic contexts. Reading enables
ESL/EFL students to gain understanding of themseamd the world around them so that
they will be able to think critically and logicalland react to what they read in the most

expected way.

2.2.2 Purposes of Reading

Obviously, reading serves different purposes (Land®84; Nuttal, 1982). It is, however,
not the purpose of this research to discuss alptissible purposes, which | believe, will be a
needless addition. Thus, what | have observed ashwamphasizing is the essence of
reading and reading comprehension in academic xipnieore specifically in science

content area.

With the emphasis currently being given to the dyahstruction in science and technology,
which cannot be realized without English, it shoblel necessary to think about ways in

which EFL/ESL strategic reading instruction couldntibute to the realization of this
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national objective. Furthermore, due to the complature of science text structure, concept
overloaded terminologies and jargons, grammatidétualty, and finally students’ lack of
ample background knowledge which is often assumedekt writers in those texts, the
degree of importance of reading and everythingedlé is unquestionable (Monteanu et al,
2011; Henter, 2012; lowa, 2011; Dandapani, 2004rbRa&n and Fairbairn, 2002; and
Sbhatu, 1998).

2.2.3 Meaning and Characteristics of EFL/ESL Readig Comprehension

EFL/ESL reading comprehension is dependent on éeuwf psychological, linguistic, and
pedagogical variables. Phakiti (2006) explicateat tBFL/ESL reading comprehension is a
highly complex, dynamic, and multi-componentialcgint involves a host of interactions
among reader and textual factors. Accordingly,uaikfactors such as text topic and context,
text type and genre, text structure or organizaséind readability are among the key factors
commonly believed to influence the comprehensiotexis.

The structure of science text, which is predomilyaekpository, is usually thought to be
daunting to comprehend, and thus it is recommettldEFL/ESL learners of science need
be taught effective strategies to cope up with si@oth challenge (Monteanu et al, 2011,
Renear and Palmer, 2010; Tankersley, 2003; To2&0Q; Sbhatu, 1998)

Reading research has indicated that readers negtilite a wide range of strategies while
reading a text (Gaddy et al, 2008; Zhang, 2007ingstone, 1997; Antony et al, 1989; Dole
and Pearson, 1988; Mann et al, 1987; O’'Malley ahdrot, 1986). They argue that reading
comprehension, as a process requires the readeusiliz® a variety of conscious and
unconscious strategies to solve their problem oeioto construct meaning from written
messages. One of these strategies, the metacegretaing strategies are the most highly
accepted and currently being recommended to beindeBL/ESL reading instruction even
though research findings have not conclusively eodsistently reported similar effect of

metacognitive strategy instruction.

Metacognitive reading strategies can be eithers@ons or unconscious or automatic.
Accordingly, metacognitive reading strategies refer particular, deliberate, and goal-
directed mental processes or behavior, which cbatnd modify the reader’s attempts to

understand reading texts (Afflerbach, et al, 2Q0@ngstone, 1997).

16



2.3 Theory of Metacognition

Metacognition was first introduced in the worksFa&vell in the mid 1970s (Afflerbach, et
al, 2006; Livingstone, 1997). It is reported to bee of words frequently used in the
educational psychology describing the salient attarstics of human cognition and often
regarded as a difficult construct (Lories, Darder&& zerbyt, 1998) cited by Sbhatu (1998).
All humans with a normal brain function are knownengage in metacognitive activities
every day and it was due to this reason that mgtaton attracted the interest of
researchers who theorized in favor of cognitivetii€Afflerbach, et al., 2006; Livingstone,
1997). They assumed its potential contributiomupioving learning outcomes as well as its
role in supporting cognitive theories of learnin@eprghiades, 2004) in Sbhatu (1998).
Metacognition enables humans to be successfuldesriand it has been associated with
intelligence (Borkowski, Carr, & Pressley, 1987}edi in Livingston (1997). Meaning,
categories, components, regulatory skills and agwres related to the theory and construct

of metacognition will be treated in the followingbssections under this major section.

2.3.1 Meaning

"Metacognition” is often defined as, "thinking albdkinking”, even though the construct is
not that that much simple. Some of the seveeains which are commonly associated with
metacognition include metacognitive beliefs, meggmitive awareness, metacognitive
experiences, metacognitive knowledge, feeling afwing, judgment of learning, theory of
mind, metamemory, metacognitive skills, executivekillss higher-order skills,
metacomponents, comprehension monitoring, learsingtegies, heuristic strategies, and
self-regulation are (Afflerbach, et al., 2006; Sbh#998; and Livingstone, 1997). These
terms entail the concept of self-regulation, exieutcontrol, or some aspect of that
phenomenon such as meta-memory, and in fact, tteepféen used interchangeably in the
literature. The most commonly used definition oftacegnition is, however, the knowledge
(i.e. awareness) of one’s cognitive processes aacefficient use of this self-awareness to

self -regulate these cognitive processes (Brow87)8ited in Sbhatu (1998).

As pointed out by a number of researchers, metatogrrefers to higher order thinking
which involves active control over the cognitiveopesses that enhance learning.
Accordingly, activities such as planning how to ldedh a given learning task, controlling

comprehension while reading, and evaluating pragteward the completion of a task are
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all metacognitive in nature (Afflerbach, et al, BQivingstone, 1997). Since metacognition
is believed to play an important role in succes$dalrning, it is frequently proposed in
strategic EFL/ESL reading instruction to study roetmitive activity and development in
order to understand well how students can be tategbetter use their cognitive resources

through metacognitive control.

According to the current understanding of the aoastof metacognition, three components,
‘metacognitive knowledge’ (i.e. knowledge of cogmif), ‘metacognitive regulation’ (usually
called self-regulation) and ‘metacognitive expecesi are reported to be frequently used by
many researchers in the field (Sbhatu, 1998). Atiogrto Flavell (1979, 1987), cited by
(Afflerbach, et al., 2006; Livingstone, 1997), cdgm consists of both metacognitive
knowledge and metacognitive experiences or regulatVletacognitive knowledge refers to
acquired knowledge about cognitive processes, keayd that can be used to control
cognitive processes, in other words. According tavél and other researcher after him,
metacognitive knowledge itself can be further daddnto three categories: knowledge of
person variables, task variables and strategy MasgPhakit, 2006; Livingstone, 1997; and
O’Malley and Chamot, 1986).

2.3.2 Metacognitive Knowledge

The knowledge of person variable refers to the ggnenderstanding of how human beings
learn and process the information that is gatharale effort of learning. The knowledge of
one’s cognitive process sometimes referred to &a-personal knowledge is also another
domain of the same variable Phakiti (2006). A tgbexample to explain this may be a case
of a student who is aware of the benefit of alwhgsing a pen and a piece of paper. The
student may not be able to focus if he is accustbrtee having reflection on his
comprehension, summarizing key points, connectiegi$, highlighting, or underlining and

so on in the absence of these materials.

Knowledge of task variables is about the knowledfj¢he nature of the task and the type
and level of cognitive effort that is needed toelierted by an individual as a learner on that
specific task. For example, one may be aware watéxts with different genre may require
different strategies to be used or he or she mawyvware of the fact that reading and
comprehending a science text takes more time tidoes reading and comprehending a unit

from story or history. The last category of metadtige knowledge is the knowledge about
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strategy variables. It includes knowledge abouh lmatgnitive and metacognitive strategies,
as well as conditional knowledge about when, why ahere it is appropriate to use such

strategies (lowa, 2012; Zhang, 2007; Afflerbachakt2006; Phakiti, 2006; Livingstone,
1997).

Henter (2013) citing Flavell (1979) explains thablledge about cognition can be grouped
into three factors such as declarative knowledg@diving that"), procedural knowledge
("knowing how”), and conditional knowledge (knowimdhen, where and why a person uses
a particular strategy). The regulation of cognitiociudes planning (which is about selecting
appropriate strategies and allocation of resounszessary to execute a task), monitoring
(aimed at checking awareness of the understanéwvigy bnd solving the activities during
task completion), testing (implementing a strateggyiewing and evaluation of strategies
(assessment of the methods used, as well as objbetives and results achieved).

2.3.3 Metacognitive Regulation

According to (Brown, 1987) cited in Sbhatu (1998gtatognitive experiences involve
making use of metacognitive strategies or metat¢iwgniegulation. Metacognitive strategies
are sequential processes by which one controlsrhier cognitive activities, and to ensure
that a cognitive goal, for example understandintex, has been achieved successfully.
These processes help to regulate and monitor tegrrand consist of planning and
monitoring cognitive activities, as well as checgkiar evaluating the outcomes of those
activities.

A typical example which the idea discussed above lm expounded by is a learner who
after reading a paragraph in a text may questiorsélf about the central idea discussed in
the paragraph. The cognitive goal will be to untderd the text. So, in this situation, self-
guestioning is as a common metacognitive compreétemaonitoring strategy can be used
as one reads. If one faces a difficult problem &/hdading, for example, he or she needs to
think about and determine what strategy should seduo ensure that she meets the
cognitive goal of understanding the text. He or sty decide to go back and reread the
paragraph with the objective of being able to saha problem he or she has generated. If,
after re-reading through the text she can now anslieequestions, she may determine that
she understands the material. Thus, the metacegstiategy of self-questioning is used to

ensure that the cognitive goal of comprehensi@tiseved.
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2.3.4 Cognitive and Metacognitive Strategies

The concept of metacognition as | tried to disatidsere, and as it is widely used in the
current research literature, incorporates both kedge and strategy components However,
this conceptualization is one of the major sourcdscontroversy in the study of
metacognition and its domains ( lowa, 2012; Affeeh, et al, 2006; Phakiti, 2006, Zhang,
2007 and Livingstone, 1997). The controversy rises the lack of agreement to separate
what is cognitive from what is metacognitive. Meatguoitive and cognitive processes are in
fact so closely interwoven that what may be refém@ as cognitive at a situation may be
found to be metacognitive at another. As Livingspus it “Flavell himself acknowledges
that metacognitive knowledge may not be differeatrf cognitive knowledge” (Livingstone,
1997).

The distinction between cognitive and metacognitsteategies depends on how the
information concerning cognitive processing is usdfd cognitive is thinking, then

metacognitive is “thinking about thinking”. In othewvords, this is ‘cognition about

cognition’. Metacognitive strategies are high ordkinking processes that are used to
oversee whether one’s cognitive processes are geélgand cognitive goal is achieved
(Zhang, 2007; Afflerbach, et al, 2006; Phakiti, 80&nd Livingstone, 1997). Thus if

metacognition is conceived as knowledge of a sesefffinstructions for regulating task
performance, then cognition is the vehicle of thasdf-instructions. These cognitive
activities in turn are subject to metacognitiont fostance, to ongoing monitoring and
evaluation processes (Livingstone, 1997). This utaic process of metacognitive and

cognitive activities makes it hard to disentanglen in the assessment of metacognition.

Many metacognition researchers seem to agree srlistinctions and definitions. As many
researchers point out cognitive strategies are tesadhieve certain set goals of learning for
example comprehending a scientific text, whereatmoognitive strategies are used to make
sure the set goal is achieved. Identifying wherd amy a comprehension breakdown
happens in the text and being aware of how thiblpro can be fixed is a metacognitive
strategy. However, as Livingston discusses, metdtiog and cognitive strategies may also
overlap in that the same strategy could be regaadegither a cognitive or a metacognitive

depending on what the purpose for using that sfyateay be.
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Livingstone further illustrates that due to theighinterdependence and intertwined nature,
cognitive and metacognitive strategies should motrbated separately but rather closely at

the same time if gaining of adequate picture ohdomn and metacognition is required.

Knowledge (cognition) is considered to be metacogmif it is actively used in a strategic
manner to ensure certain cognitive goal is met.ifSo given cognitive activity so well
planned, actively monitored and its goal toward plation is evaluated for further
amendment or continuation, this action by whicke tlognitive activity is geared to end is
metacognitive strategy( Zarrati et al, 2014; lo®@12; Zhang, 2007; Gaddy et al, 2008 ;
Afflerbach, et al, 2006; Phakiti, 2006 and Livings¢, 1997).

2.3.5 Metacognitive Regulatory Skills

There are three metacognitive regulatory skillsduse EFL/ESL reading comprehension.

These will be discussed the following sections.

2.3.5.1 Planning

Planning involves the selection of appiae strategies and the allocation of
resources that affect performance. For imgtamaking predictions on the content and
structure of a given text or associating the togit prior knowledge or personal experience
before reading in detail, strategy sequencing, alimtating time or attention selectively

before beginning a reading task are examples pignsirategies (Abdullah et al., 2013).

Planning is, therefore, the process of thinkingutlaand organizing the activities required to
achieve a desired goal. Thus, it is a fundamemntalligent behavior, which every reader

needs to acquire and develop.

2.3.5.2 Monitoring

Monitoring is a strategy used to analyze cognithnfermation as the process of reading goes
on. The purpose of monitoring is to improve thécedhcy and effectiveness of the cognitive
effort under utilization in enhancing meaningfulngarehension. It facilitates keeping the
work on track, and helps us to know and manageitogrwhen things are going wrong. It
has been investigated that if monitoring is pertdnproperly, it is an invaluable tool for
better controlling of cognitive processes investedead and understand better. It is claimed
by many scholars that learners need to determiretheh the cognitive resources they have

are sufficient and are being well used, whether db#ity they have are sufficient and
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suitable, and whether they are doing what theynddnto do (Afflerbach, et al, 2006;
Phakiti, 2006 and Livingstone, 1997).Therefore, nayimg is conscious awareness of text

comprehension process.

2.3.5.3 Evaluation

Evaluation is the act of looking back to the efiie@hess of regulatory processes utilized for
the realization of a set cognitive goal. It invavee-evaluating personal’s aims, or reading
purpose and conclusions (Livingstone, 1997). Heaealuation is metacognitive process of
comparing the actual impact of the reading proagsinst the selected strategic plans.
Three components can be identified in the prooégwvaluation. These are looking at what
is set out or planned to do, or gain before thei@ateading process, what goals and how

well they have been accomplished, and how they baea accomplished.

2.4 Metacognition Instruction and its Effects

While there are several approaches to metacogniisteuction, the most effective involve
providing the learner with both knowledge of coy@tprocesses and, and experience or
practice in using both cognitive and metacognistrategies and evaluating the outcomes of
their efforts. The provision of knowledge withouperience or vice versa, however, does
not seem to be sufficiently support the developn@mnnetacognitive control (Livingston,
1997).

It has been reported that successful languagedesaknow how to use reading strategies
efficiently. The purposes of strategic reading ringtion is, therefore, to enable learners
possess general knowledge, get a specific detad, the main idea or theme, learn,
remember, delight, summarize, identify the wrigepurpose or the structure used and do
research (Hyland, 1990) cited by Kezerlou (201®n&&rning the importance of reading
strategies, Pressley and Afflerbach (1995) idexdieveral key strategies that were evident
in the verbal protocols they reviewed, including) 6verview before reading; (b) look for
important information and pay greater attentionitfo(c) relate important points to one
another; (d) activate and use prior knowledge;ctgnge strategies when understanding is
not good; and (f) monitor understanding and takéoacto correct inaccuracies in

comprehension.

Metacognitive instruction or training can last éofew hours to many years depending upon
on the objective of the enquiry and the availasteetand financial resource. Testing a long
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short term or long-term effect of an instructiomatiable may be the interest of an individual
researcher (lowa, 2012; Zhang, 2007; Afflerbaclal,e2006; Phakiti, 2006; and Livingstone,
1997). The effects of some variables may not beeardiately observable, however slow to
turn effective or insignificant they may seem, thagy finally prove to be important in

fostering learning. A number of metacognitive st instruction the researcher tried to

review, lasted from few days to weeks.

Many metacognitive research instructions employoffiihe questionnaires to assess
learners’ metacognitive strategy use. Even thowgiguthe online strategy is preferred to the
offline in assessing the purpose a researcherearthat neither is without problem. Online
strategy refers to a condition when strategy inmgntquestionnaire is administered to
learners as they read. The offline, on the othaedhantails assessing the students’ strategy
use after the task of reading. As post-reading sassent appears to be easy, many
researchers prefer the offline strategy to assesadrs’ strategy use (Khazerlou, 2012; lowa,
2012; Karbalaie, 2010; Zhang, 2007; Afflerbachale2006; and Phakiti, 2006)

Other researchers such use talk loud protocolsraire recently the eye-movement tracking
to assess students’ strategy use. Obviously, theseegies can better do what is | ntended.
However, both require high expertise and resoufidee process of sound and video
recording, and encrypting and then analyzing is asteasy as simply administering

guestionnaire and analyzing the frequency of trsenkations.

Livingstone argues that metacognition is not alwayplicitly heard or seen during task
performance. Instead, it has often to be infermeuinf certain cognitive activities. Cohen
(1998), cited in Sbhatu (1998) in his review stidies on language learning strategies,
also points out the challenges of such ietivn, but states that strategy-based
instruction is still possible with careful andssgmatic design. For instance, as doing things
step-by-step may be indicative of planned behawobmetacognition the frequency of such
behavior can be analyzed in relation actual readimgprehension performance by tests
(Livingstone, 1997). Therefore, even though the msday which we are able to observe and
measure this step-by-step behavioral change thatawettribute to the manipulation of the
independent variable is not that much easy, ithmnsed as strategic data gathering tool to

test students metacognitive strategy use.
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A study by Janzen and Stoller (1998) cited in Datel Pearson(1988) which involved
helping second-language readers to develop Xserte or more strategic, readers,
through instructed practice, i.e. integration stfategic reading in second language
instruction the following steps were used and pdosteccessful: (1) choice of a text at an
appropriate difficulty level, (2) selection stfategies for instruction, (3) structuringf

lessons and the writing of transcripts daiding the presentation of strategies, and (4)
the adaptation of instruction to suit learner nesus reactions to in-class modeling, practice
and discussion. The conclusion made here was ntha¢dond language reading pedagogy,
especially for adult learners in academic ESL isgsti inclusion of explicit, comprehension-

fostering metacognitive strategy instruction wolidghefit learners.

2.5 Text Structure Awareness

The process approach to reading comprehension dexs fieported to have received much
attention in the literature as discussed in Faatrial (1988) by citing the works of a number
of authors (Anderson et al., 1985) . This was asctinsequence of the advance of cognitive
theory of learning, which sees the existence afnstrconnection between thinking and
language learning and meaning comprehension. Meredws due to this development that
the recent research in the area of schemata thebigh is one aspect of the reading process,
has resulted in a scrutiny of the importance ot xucture (Farris et al., 1988). The
meaning of text structure, expository text, the ami@nce of text structure awareness, meta-
discourse devices, punctuation, and advance omganiand graphic organizers will be

discussed in detail.

2.5.1 Text Structure: Meaning

Text structure refers to the ways that authorsroegainformation in it. Closely linked words
to this term include text organization, top-levausture, text pattern, and main idea text
(Zarrati et al., 2014). According to Anthony et 4489), the term ‘text structure’ was used
by Meyer (1984) to refer to "how the ideas inext are interrelated to convey a message
to a reader."A simply way to think about these rimationships is to think about the
guestions that the text was designed to answerekample, as in the case of expository
texts, the information therein invites questionshsas, what is being explained? Who or
what is involved? What are the steps? Accordingtastein (1994) cited by Heydari &

Mustapha (2013) the structure of the text referthé main ideas of the text, the manner in
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which information organization is achieved, as wadl different textual features such as

verbal and textual cues that help the writer t@orge and bring unity to the text.
2.5.2 Expository Texts

Expository texts are texts that are used by thbaasitto give information, to explain, to
describe, or to persuade (Gaddy et al., 2008; khaci977; Moniteau et al., 2011; & Farris
et al., 1988). Based on what Gaddy and others Haseribed expository texts, it is possible
to deduce that most texts with academic contenteapmsitory. Each expository text has
usually got one type of structure (Heydari & Mustap2013; Dymock, 2005; Meyer and
Ray, 2011; Nuttal, 1982; and Cook and Meyer, 198®)ydari and Mustapha (2013) citing
Cook (1983) reason out that since expository tprésent facts, theories and dates, and the
information is largely unfamiliar to the readeiflsgy seem more difficult than narrative texts

and, furthermore, this unfamiliarity impedes tremprehension.

Dymock (2005) also suggests that students shoaildxplicitly and systematically taught

expository text structure awareness as many steidaoé difficult in comprehending such

text. Obviously, all texts are different to a certaxtent, but depending upon the author's
purpose, the topic and the genre, reading selectiamd to be organized to employ a few
predominant structural patterns (Anthony et al, 9@ text is usually a combination of

different text structures. The special structutest fare included expository texts are main
idea or sometimes referred to as topic descripttauyse and effect, compare-/contrast,
sequencing, enumeration, classification as wefprable / solution text structures (Heydari

& Mustapha, 2013).

2.5.3 Importance of Text Structure Awareness

As wide plethora of research literature exposeshais been argued that viewing text
processing as an act of promoting passive trangmisg knowledge is no more acceptable
(Fairbairn & Fairbairn, 2002). Meyer (1989) cited Heydari & Mustapha (2013) students’
noted that awareness of the different types ofctires would help them to infer the
information that is necessary to comprehend froentéxt. According to Grabe (2009) cited
in Zarrati et al (2014), text structure awarenesdudes recognizing and attending to a
number of discourse-signaling systems, and thusdt proved to be an fruitful reading

strategy for improving reading comprehension await of information.
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Some researchers have argued that learners’ fadurecognize the organizational structure
of what they are reading is not just a factor Heb ahe main cause for the difficulty they
encounter in text comprehension. This is becausbheofact that such readers are not aware
of cues or text signaling markers that alert thena tparticular text structures type (Mayer
and Ray, 2011; Dymock, 2005). According to thedekars, good readers are those who are
able to utilize their knowledge of text structutesorganize their recall and poor readers, on
the other hand, are those who are not able to@sdme thing. In Williams (2007) cited by
Zarrati et al (2013) lack of awareness of strudtun@rmation of texts is stated to be one of

the factors contributing to comprehension difficst

According to Dymock (2005) and many other reseassheuse of text structure to
understand how the important ideas of a @ne interrelated has been found to increase
readers’ meaning making ability. Zarratti et al 2D also contends that content schemata
and structural schema influence each other antiérptocess assist readers to better make
meaning out of a reading text. Reader may use obtdevisualize the structure being used,

or organize their understanding in depth using séxicture awareness.

Meyer and Ray(2011) discuss that readers wle tast structure can mentally examine
the relationship between sentences and paragraphsitg such relationships as sequence,
comparison, causation, or problem and solution.ofdiog to May and Ray the ability to
acquire information from text determines the extentvhich an individual can engage in
independent, life-long learning. It has been regabrthat these readers may also use other
non-text aids that vividly indicate the top-levetusture of a text to minimize memory
demands (Mayer and Ray, 2011; Nuttal, 1984). Adogrdo (Meyer, Young, & Bartlett,
1989) cited in Meyer & Ray (2011), these aids ideliuemplates, text structure patterns,

graphic organizers, outlines, knowledge maps,e® $tructures.

Identifying the structural organization of a texshalso been reported to be an effective
reading strategy (Farris et al, 2008). Mayer (198 example, found that when familiar
text structures were used to disseminate concejptioaimation to the reader, comprehension
increased. This can be using compare and consagqtjencing, causative and other text
types. Readers’ ability to predict the type of tetxticture used by the author has been known
affect how much information is retained (Meyer &€&dle, 1984; Thorndike, 1977) cited in
Zarrati et al (2014). This implies the existencestwbng link between the metacognitive use

of text structure use and memory enhancement (Bh2606).
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According some research findings the benefit atléng students the structure strategy is
that it enables them to 1) follow the logical sture of text to understand how an author
organized and emphasized ideas; 2) use proceasakiepto these structures to increase
their own learning and thinking (e.g., comparifigding causal relationships, looking for
solutions to block causes of problems, sequenciag)] 3) use these text structures to
organize their own writing, such as writteansnaries, recalls, and essays. (Farris et al,
2008)

2.5.4 Meta-discourse Organizers

Some of the basic features of text that can be bgedaders signaling the distinction among
the different types of text structures are différdiscourse organizers, which Hyland calls
‘interactive resources’ (Hyland, 2005). AccordirmgHyland, interactive resourceare used
to organize propositional information in ways thatprojected target audience is likely to
find coherent and convinciiigHyland, 2005:50).

In the case of the current research, some of Hidameéta-discourse interactive resources
were taken and modified to meet the intended perpBgsides the list of such resources
below, punctuation marks such as colon, comma, tigumesnark and semi-colon were

selected to be used in the instruction of textcttme awareness since it was believed that

these marks can significantly contribute to stusléekt identification and comprehension.

2.5.4.1 Transition and Frame markers

Adverbial phrases and conjunctions are the mosbrtapt connective devices that make
texts more coherent and logical and convincingaiperly used. These markers help readers
make connection between points in an argument §daat al, 2014). Addition markers, for
example, add elements to an argument and consitgna$ such as and, furthermore, by the
way, etc., comparison markers mark similaritigemiarly, likewise, equally, in the same
way, etc.) or differences (in contrast, howevenr, lmn the contrary, etc.). Consequence
relations tell the readers that a conclusion is endithus, therefore, consequently, in
conclusion, etc.) or an argument is countered (addiy, nevertheless, anyway, in any case,

of course, etc.).

These markers frame information about componentshef discourse and show text
boundaries, enabling readers to understand a ¢gxtnThey are used to sequence parts of a
text (first, then, a/b, at the same time, next)eldaext stages (to summarize, in sum, by way
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of introduction), mark discourse goal (I argue heng purpose is, there are several reasons

why, etc.) or indicate topic shift (now let us netto, well, right, now, etc.).

2.5.4.2 Code glosses

Code glosses are what signal the writer’'s assumpticeader’'s knowledge and experience
and are used to give additional information byhreging or explaining what has been stated
to ensure the reader’s understanding of writetenided meaning ( this is called, in other
words, that is, this can be defined, for example., e List of the major connective devices
and expressions particularly common in science $#ixicture types such as description,
problem-solution, causative, comparison , and secjog, and which were used for the

instructional purpose to the students in the expental group is found in appendix G.

2.5.4.3 Punctuation Marks

Punctuation marks can serve different purposesekample, they can express the degree of
certainty on the part of the writer. The use ofigetrand question mark can illustrate this
point. The question mark is used in science tegtgiscuss controversial topics and
problems. The writer may point out a problem oseain argumentative point of view and
then seek solution or alternative course of actlanargumentative and problem-solution

texts, a writer can thus use comma for the purpessy discussed here.

Other important punctuation marks are the commai-selon, colon, small hyphen and

parenthesis. These categories of punctuation negksl the relationship between ideas or
parts in a text. Comma, for example, can be useamppositive case and relative clause to
provide additional meaning to or restrict the naumecedent from other related nouns
(which stand for people, objects, animals etca} thay create confusion. It could also be
used to list related items or events and actiorseies. It is often used in description of an
object or its attributes and characteristics, assification and enumeration of ideas, items
etc., in sequence of series of events, processdsngrocedures, instructions and directions

in step in science texts.

Semi-colon is chiefly used in place of conjunctiofbe relationship between the clauses it
equates can be of compare and contrast or causs-gfpe. Both colon and small hyphen
can be used to rephrase a topic in a differentfmathe sake of clarification. Thus what are
put after and before these punctuation marks exadre equivalent. Understanding one of

the sides can help to comprehend the meaning obtther part even though there may be
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some degree of linguistic difficulty. Both of theinxtuation marks may also be used to
signal list of items that are part of or equivalemthe first stated one(s). Parenthesis is used
to enclose an alternative term or concept to whatleen stated first. Making the students
aware of the use of these punctuation marks magy them better comprehend reading text

by providing them some insight into how to identiéxt structure type.

2.5.5 Advance Organizers and Graphic Organizers (GDUse

The instruction of different expository text struias is supported by the use of advance and
graphic organizers, as it is widely believed thmise items help the students visualize the
main content in the reading text (Grabe and Jia6@y) and enhance information retention
and recall. The effectiveness of using these gcaphith science expository texts is well
documented in the reading research (Sbhatu, 1988}, they are recommended to be used
in text structure metacognitive awareness strategading. Advance organizers include
italics, titles, sub-titles, margin notes etc., vd@s graphic organizes include tables, arrows,
time series numbers, diagrams, pie charts, word, webd/concept maps, tree diagrams,

spider web and many other types.

Grabe and Jiang recommend a number of graphic iaeganthat fit different text structure

types as students may look for these graphicsdeéading or use them as evaluation tools
to summarize what they have read. Graphic orgasmie@re reported to enhance students’
learning by helping learners to have mental imagee information read and subsequently
access or retrieve it easily when recalling is ssagy (ibid). List of graphic organizers used

for the instructional purpose are found in appendix

2.6 Text versus Reader Theories

The three important models of reading comprehentiiah are widely recognized among
language scholars are the bottom-up model, top-dowdel and interactive model. These
models facilitate reading comprehension and hedplees to figure out texts and solve their
problems while reading (Eskey, 2005) cited in (Sbhal998). These models are
distinguished from each other by their focus reggychow meaning is grasped from a
reading material. In the case of the bottom-up mdde example, the reading process is
supported by each word in the text and the leameequired to decode each word to
understand the meaning. On the other hand, withogikelown model, the reading process is

supported mostly by a learner’s background knowdealgd prior experience. In the case of
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the last model of reading comprehension, the intes model, the reading process is
supported by an interaction between the text in&tiom and the learner’s background
knowledge as well as the interaction between differtypes of metacognitive reading
strategies (Grabe, 2004) cited in Zarrati et all@@0

2.7 Related Research Findings in EFL/ESL Reading

In the following part of this research review, llviry to shed light on some related current
research findings on the area of metacognitionarebein EFL/ESL reading comprehension
by emphasizing text structure awareness instrudia its effects from international and

local perspectives.

2.7.1 International Perspective

Even though its conceptualization remains unsob/althe study of metacognition has
provided educational psychologists some understgndibout the thinking processes
involved in learning and what makes successfulesitgldifferent from their less successful
peers (lowa, 2011; Livingstone, 1997; Phakiti, 2006 also holds several implications for
instructional interventions, such as teaching sitglaow to be more aware of their learning
processes and products as well as how to regutatse tprocesses for further effective
learning in EFL/ESL contexts (Karbalaei, 2010).

According to Livingstone (1997) and Afflerbach (2DOBetacognition has been linked to
intelligence. Accordingly, some individuals witbrmal intelligence were found to be more
metacognitive than others when dealing with tasl tequire cognitive effort and those
with greater metacognitive abilities tend to be ensuccessful in their cognitive effort.
However, it was also indicated that individuals daarn how to better regulate their
cognitive activities and in doing so improve thathievement. Metacognition has also been

found to be strongly associated with memory boGsiddy et al, 2008).

Research carried out by (Oxford, 2001; Anderso®1i@€hamot et al. 1986) as discussed in
Farris et al. (1988) on metacognition, provideddemce that student awareness, or,
metacognition, is correlated with students’ acadesniccess. O’Malley et al. (1985) cited in
report on a study that identified appropriate l@agrstrategies for students and demonstrated
that explicit instruction in the use of the straésg significantly improved student

performance. The authors concluded that the tegabfifearning strategies, coupled with
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the application of those strategies in a jettbarea discipline, greatly enhanced

student learning.

Carrell et al (1989) discussed in Meyer and Rayl{20conducted research on two
metacognitive strategies-“semantic mapping” andexperience-text-relationship” method

by setting up a control/ experimental design. Tésults of their investigation showed that
metacognitive strategy training was effective iripireg the experimental group improve
second-language reading achievement, while theralogtoup did not show any obvious
progress. Besides, their results also indicatad close correlation between the

effectiveness of the training with studerigarning style differences.

According to a research finding by Henter (2012uaiversity students who do not major in
languages, provision of instruction for a semestermetacognitive reading strategies on
selected texts in order to test the effectivenéssioh metacognitive strategies in learning a
foreign language resulted in enabling the stud@mtthe experimental group to achieve
higher in academic scores than those who wereeircdimtrol group. Furthermore, the study

indicated that these strategies could be develbpestudents through explicit instruction.

In an experimental study carried out by Magogwel®O0on university students to
investigate their awareness of metacognitive repdimategies in English, even though
some students reported to improve their metacagnistrategy use in self-reflection

questionnaire, their scores lie at the bottom onmehension achievement test list.

An experimental research which was carried out lagdy et al (2008) on postsecondary
learners with disabilities demonstrated that sttslerho received metacognitive awareness
instruction of text structures of physical scienegts for two days for 30 minutes each
performed better in reading comprehension in botmediate and delayed post tests than

those who were in the control group (who receivaditional instruction).

In another closely related research conducted hya#aet al (2014) on the effect of
metacognitive awareness of text structure, sigaifieffect was tested due to the provision
of instruction of such strategic text processinghi students in the experimental group. The
participants in the study were 93 university studeim Tehran University who were
randomly assigned to experimental and control gsotjpom their finding the researchers
concluded that metacognitive awareness of texictstra and overt teaching of textual

features facilitates students’ reading comprehensio
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2.7.2 Local Perspective

As the studies conducted by (Gebremedhin, 1993;s&€3se, 1999) cited in Abiy and

Adelahu (2013) indicate, Ethiopian students’ regdiperformance is continuously

deteriorating. In support of this claim, Abiy andi@ahu refer to the report by the first
National Assessment of Grades 10 and 12 in 201&hwbvealed that in both grades 10 and
12, the mean score for English was below the mimnmmequirement. Accordingly, the

percentages achieving 50% and above were only 1708%rade 10, and 25.9% for grade
12.

Abiy and Adellu hypothesized that partly studetdask of responsibility; that is, their lack of
self-regulated learning has contributed to the estitsl failure in the national examinations.
They further argue that since in national examaretifor both grades reading covers
relatively a higher proportion next to grammarjsitevident that the activity of reading
requires self- regulation because it challengeslesiis to coordinate multiple types of
thinking process.

In their study, Abiy and Adellahu examined the effef general self-regulated language
learning strategies on high school students’ repdiomprehension in a two group
randomized experimental design without special easjghon text structure awareness. They
treated metacognitive strategies as a separatgocgtd he other two variables they studied
were motivation and cognitive strategies. They aygll both qualitative and quantitative
data analysis. Their study investigated that owlgnitive learning strategies had significant

effect on students’ reading comprehension perfoo@atx 0.301, p<0.05.

Another research locally conducted by Sbhatu (199&)stigated the contribution of three
metacognitive instructional methods, namely grapinganizers, metacognitive reflection,
and metacognitive reading in learning science amugary school students (age 10-14
years). The study indicated that metacognitiveentibn activities enabled students to
perform better in ‘application’ and ‘transfer’ typests as well as enhancing mean post-test
scores. However, metacognitive reading activitiemrewfound not to yield any apparent

effects on post-intervention tests.

A survey of secondary school students’ metacognitigading strategy use by Yohanes
(2013) indicated that grade 9 students’ strategy was moderately correlated with their

reading comprehension performance. Mebratu (20dd4)lucted a research that is related to
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the current one on grade 11 students. Howeverxbmieed the effect of some selected
cognitive reading strategies on students’ readomgprehension. No systematic and explicit
instruction on how the students should regulater thegnitive tools was deliberately

provided. He designed a two group experimentalyshydwhich he compared the effect of
cognitive strategy instruction with the traditionastructional method. The research finding
showed that the students who were given cognitikseg)y instruction performed better in

reading comprehension tests than the other congpagiup.

2.8 Summary of the Unit

Studies conducted on reading instruction and reasirategies (Carrell, 1985; Palincsar &
Brown, 1984) as discussed in Gaddy et al(1988)catdd that non-proficient L1 and L2

readers either do not possess knowledge and didllitastrategies or mainly engage in
bottom-up strategies. As demonstrated by the rewietie above research findings, strategy
instruction with a focus on comprehension monitratrategies can help these less skilled
readers overcome their difficulties in reading. @ other hand, some other research
findings by (Abiy & Adelahu, 2013; Sbhatu, 1998)dasthers indicated that no significant

effect of metacognitive reading strategy was olegtron students’ reading comprehension
performance. Some other researchers such as ZR&0g)(even go as far as questioning the

effect of strategic reading at all.

In defense to the above research finding, somer offsearchers point out that other factors
such as background knowledge, intelligence or #search design used may contribute to
inconsistence in the findings arrived at ( Phalk006; Livingstone, 1997; Antony et al.,
1989; Langan, 1984; and Tankerslay, 2003). Howeubey strongly recommend
metacognitive strategy instruction across differemtures, learner experience, educational
level and text genre by careful experimental desigimould be carried out ( Phakiti, 2006).
On top of this, L1 learning style may greatly irghce learners, and if they were not taught
to read metacognitively in early school years, theyy fail to use metacognitive strategies
Gaddy et al (2008).

A number of EFL/ESL research emphasized on the eoisyn of different types of
structures solely as cognitive strategies. Thewyded on either text structure instruction or
general metacognitive strategies instruction. Seomponents of text structure awareness

such as looking for idea connection, guessing wbates next, analyzing meta-discourse or
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adverbial connective and other cohesive deviceg warght to students as cognitive tools,
but there is no way planning which of these stiatedo fit certain text type and students’
purpose; there were no monitoring and evaluatiosteggies deliberately followed. As it is

evident from the literature reviewed here, textudire can be used as a metacognitive

strategy in strategy based on the style of inssndmplemented and the information use.

Additionally, as (Meyer and Ray, 2011; Grabe et 188) pointed out many research
findings both on metacognition and text structurgokasized literary texts which are chiefly
narratives. However, expository texts need moreretio comprehend than the narrative
ones and thus EFL/ESL science readers should bppeglwith the knowledge of such text
structure and how this knowledge can be used tilitée their learning. Therefore, these
issues call for further empirical investigation \her the instruction of the main science text
structures can improve students reading compretven$his was the main purpose of the

researcher when the topic of the current reseaashproposed.
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UNIT THREE: METHOD OF THE STUDY

This unit discusses the research design employatgrials required, the target population of
the study and its description, the sample size,samapling procedure applied, , instruments
used to collect data, procedures of data collectlte method of data analysis and statistical
tools, pilot study and the issue of reliability iostruments of data collection, and ethical

issues.

3.1 Research Design

This study employed mixed research since both qatimé and qualitative instruments of
data collection and procedures of data analysise wesed. Two groups’ randomized
experimental design with the administration of &nigitervention, which was instruction of
metacognitive text structure awareness as a readmmgprehension strategy to the
experimental group was the main source of quaivitatata. The independent variable was
the of text structure awareness in science as acogtitive strategy. The dependent
variables were the study groups’ posttest scorereading comprehension and knowledge
retention, and metacognitive text structure awasgsmgiestionnaire responses and interview

responses.

3.2 Materials

Passages selected from grade 12 physics textbaok, &s, electrostatic, electromagnetic
induction and wave optics were used for the insivnal purpose to the experimental group.
The textbook was chosen since the topics raised best fulfil the features of science
discourse and structure. Additionally, it was eageadopt passages for comprehension test
from this book than from other textbooks. The reagdtomprehension test was prepared on
topics, such as, thermodynamics and alternatiroyits that were taken from the same book.
These particular topics were selected since thege welatively unfamiliar to grade 11
natural science students and thus could not belynemnprehended or recalled due to

background knowledge or reading experience.

3.3 Target Population

The target populations of this research were Bogogiparatory school grade 11 science
students in 2015/2016 academic year. The school thedstudents were chosen by
convenience sampling technique from non-probabiigmpling for these reasons. The

reason is that the researcher had easy accesset@adpulation for the experimental
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intervention. On top of this, taking larger sampfesm different schools would have

required sufficient time and other resources, addaaced expertise on the part of the
researcher and other participants. At the absehtieese, sound management of the whole
research process would be impossible. Besidesithads not the purpose of the researcher
to make generalization from the findings this reskeao other similar population at other

schools. The finding of the site would be geneealito only the target population since the
sample may not be representative proportion ajrallle 11 natural students in Ethiopia. The

students at this level were particularly selectadtie following two main reasons:

Grade 12 students were busy studying for natiomalmeand might not be available for

training and / or tests that were to be given dytire study.

When they join preparatory classes, many gradeerletudents find science texts difficult to

read, comprehend, and often under achieve in exams.

Grade 11 students were favored since they werdéanatiar with the topics for testing and
experimental intervention and thus it was expethed they use little explicit background

knowledge which could be a confounding variabléhestudy

3.4 Description of the Target Population

Most of the students in the target population cdrom rural high schools around the town
of Bokoji. Their age ranges from 17-21. There wéfegirls and 141 boys in grade 11
science classes in 4 sections at the time the stagycarried out. The number of this batch
of students who joined preparatory this year wée¥e I&ss than their senior students who
were in grade 12 in 2015/16 academic year. Additignthe percentage of exceptionally
intelligent students who had scored 10A's among Hatch of students accounted only for
50% of those who had taken the exam a year belfienm®.tNevertheless, their grades were
closely packed with no much variation- around 2 Berefore, it could be argued that the
target population was academically less competent their immediate seniors were and

there was some degree of homogeneity among thdagimpuunder consideration.

3.5 Sample Size and Sampling Technique

Among the 187 students, 62 students were seledtete gshe designed research is
experimental and it could be difficult to handlsaanple size more than this. Many experts in
statistics also confirm that a sample size of great equal to 30 is possible in experimental

designs (Creswell, 2003). The selected studente wardomly assigned into experimental
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and control group, 31 in each group. Two participaane to the experimental and the other
to the control group, were intentionally added taimize the gap that might be created due
to participants’ drop out from the study. Five sots were randomly selected from the

experimental group for a semi-structured interview.

3.6 Instruments of Data Collection

A metacognitive text structure awareness questiomeas one of the data collecting tools
that were used before and after experimental iatdion. A reading comprehension test was
used as a pretest instrument to collect data béfareexperimental intervention. The same
test was also used as the first posttest instruofetita collection. The second posttest was
knowledge retention test. A semi-structured inewiwas also conducted with selected
participants of the experimental group after theerwention. The reliability and validity
issues pertaining to these instruments are disdursgection 3.11.1Detailed information on

these instruments and the procedures used are lgalew.

3.6.1 Metacognitive Text Structure Awareness Straggy Questionnaire

In order to complete the study successfully, treeaecher himself initially produced a 25-
item questionnaire and then it was administerethéoselected study groups: Experimental
group and the Control group. The researcher dedigmeinstrument in order to increase the
assessing power of the questionnaire by combirfiegetements of metacognitive strategies

and text strategies since he could not find suctieggies that fit the objective of the study.

The questionnaire was designed to produce studesggbnse on the three components of
the strategy under investigation: planning straggmonitoring strategies and evaluation
strategies. It contained a list of sub metacogaiteading strategies classified into the above
three components that readers often exploit to cehgmd a text as review of related

literature indicates.

The questionnaire was also used to determine ihooghitive text structure awareness and
use of students in the experimental group sigmfigaimproved after the experimental
intervention. The students were specifically regdito indicate the frequency ranging from
‘rarely’ to ‘always’ in which they experience metamitive text structure reading strategies
in and out of classes.
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3.6.2 Pretest

As the research mainly employed an experimentsibdea reading comprehension test was
prepared on the selected physics topics by theearatipn of physics teachers and then
administered to both experimental and control gsotg check the standard of the target
groups in reading comprehension performance (bymexag whether there was a

significant mean difference between the groupstes)p It also served as a comparison tool
on students’ pre-post test achievement. The testaowed five reading texts, each on the
major text structure types: description, problenuson, causative, comparison, and
sequencing. The five texts and questions were pedpan a way they could allow the

participants to use various metacognitive strate@iad text structure strategies, which
altogether aimed to assess text structure awarexgess metacognitive strategy. Ten (10)
guestions were prepared on each of the five majirdtructure types. In other words, the

test consisted 50 items.

3.6.3 Posttests

The tests that were given after the experimentahmention were two: the posttest reading
comprehension test and knowledge retention tests@hests were administered to both
study groups. A paired sample t test was also cteaptio analyze the pretest-posttest change

in performance of the students in the experimegr@aup.

3.6.3.1 Posttest Reading Comprehension Test

The first posttest was used to test if the studentise experimental group used text structure
awareness as a metacognitive strategy, improved rieding comprehension skill, and in
effect significantly achieved higher mean scorestthose in the control group. The same

reading test that had been used as a pretest wdsarghis purpose.

3.6.3.2 Knowledge Retention Test

This test was prepared on the comprehension tdws Wwere administered to both
experimental and control groups as part of theepteind posttest. They focused on the key
points on those texts which were worth remembe(smgce they hold the central themes of
those texts) and effort was also made to match @aektion with the type of text structures.
The objective of writing these tests was to tesetivar the instruction of strategic reading
had long lasting effect on students’ memory (apitit recall important points) from the

reading texts of posttests. The students were nedj@io answer all the questions in only 10
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minutes as they might have been able to userdiffeclues from the questions or recall
from their general understanding or experiencenheftopics if they had been given longer
time. It is also recommended in the literature thaimory tests should be relatively shorter
in length of the items they hold unlike other coetmnsion tests. On top of that, the time

taken to complete these kinds of tests is alsat.shor

3.6.4 Interview

Interviewing allows access to a wide variety ofommfiation in-depth and quickly. Thus,
interview questions were intended to triangulate riésult of the study and fill the gap that
might not be assessed by the quantitative dateatwip tools. A five-item semi-structured
interview was prepared for the randomly selectedestt interviewees who came from the

experimental group.

The interview questions’ responses were recorded mote form. These responses were
analyzed qualitatively using descriptive words #make narration. The responses of those
students from the instrument were checked agaestihswers they had provided to item
number ten of the posttest reading comprehensish a@ed metacognitive text structure
awareness reading strategy questionnaire respaftsthe experimental intervention in

order to answer the fifth research question.

3.7 Intervention Procedure

The sampled students were first given general uogtn, each group separately in a
program scheduled by the school in the afternotwieyTreceived instruction on what to do,
how to do and why to do what was planned. Converdkrss meeting time was agreed up
on and decided at different times and venue forgioaips. On the next day, they filled in

metacognitive text structure awareness strateggnitory questionnaire.

The groups were neither intentionally told nor wahlewed to know about what the other
group was doing unless they shared due to thexirpity. The students in the experimental
group received metcognitive text structure awaremeading strategy instruction whereas
the students in the control group received the luss&ruction recommended in the syllabus
in the afternoon. The experimental intervention wagied on Saturdays in the morning as
well as in the afternoon sessions. The studentstin groups received instruction that lasted
for 6 weeks for two 2 hours through per sessions Titstruction was provided on 12, 19,

and 26 of March and on 2, 9 and 16 of April, 20@6mplete procedure for the experimental
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intervention concerning the experimental group esadibed below. The lessons were
delivered based on model of instruction or awarerstgted by Winograd and Hares (1988)
cited in Phakiti (2006):
1. Describing the strategy the learners are goingdml
2. Explaining why the strategy is important and renmigdthem about the benefit of
strategy use in reading
3. Demonstrating how to use the strategy effectiv@tymodeling strategic reading
behaviors with reading tasks/activities
4. Pointing out to learners when and where a pa#icstrategy is suitable for use and
5. Teaching them how to evaluate their successfubtifiee strategy
Day 1

The students were told about the general featusziehce discourse. They were also told
what text structure is, major types of text struetydescription, problem / solution,

causative, comparison and sequencing), and theidrely used signaling meta-discourse
devices (adverbial connectives, conjunctions, framagkers and punctuation marks ) in each
text type, by using different exemplary sententiss,of discourse markers and a template
lesson found in appendix |. They were also thorbughformed how important the

knowledge of text structure is to the bettermentheir reading comprehension performance
and science academic achievement. They receivexpw a learning material on a lesson
template and were encouraged to do some exeradrsdually. General feedback was then
provided. All lessons were loosely structured amdivdred beginning with introduction,

presentation, practice, consolidation, scaffolding then individualized practice.
Day 2

The lesson given on the second day was on desgripiifter the students were reminded
about text structure and its benefit in readingopy of reading material was distributed.
They were then made to look at the title and gwidiim the texts. Following this, they

were told to think about what type of text struetitrwas, what it was all about, and what the
tasks written on the text might require. Therefoire,such a way the students were
encouraged to plan their reading goals before HBgtreading. They also wrote down what
they guessed and which text structure signalingardetcourse markers/grammatical

elements or any other clues were used to ideritéytype of structure.
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Next, the teacher modeled reading behavior by ngadioud beginning from the topic-
guessing what it could be about and what the taskten might require and then planning
what should be gained after reading, modifying tettg by which to tackle reading
problems, periodically stopping, linking ideas imettext and highlighting or encircling/
underlining information on the board, pointing autere linguistic difficulty might exist,
predicting what comes next as he read by using-gistaurse markers and assuring himself
there was or was not understanding. The teachemalsd some graphic organizers found in

appendix | to summarize the main ideas in the texts

The students tried to imitate the same strategy byethe student researcher and evaluated
their reading behavior and comprehension performanagainst the tasks, and their
predictions and reading goals. The teacher fingdlye feedback on the reading tasks and
summarized the lesson before leaving the studerith wanother reading text and
comprehension tasks for scaffolding purpose. Theyewequired to read at home using the
strategic reading behavior modeled during instamctivrite down their reading goal, content

prediction, and task expectations and evaluatiohaw well they did.

They were also advised to try to summarize the nid@as in the text using appropriate
graphic organizers: diagrams, charts, tables, timag] and concept maps, whichever they

thought appropriate.
Day 3

General feedback was provided on the descriptiooutih limited modeling on the reading
text given earlier and the students evaluated tlpeogress. Another reading text,
problem/solution text was then given to the stuslemtd the same strategic reading behavior
implemented in the instruction of descriptive testtucture was used. After evaluation
process was completed and general feedback was theestudents were left with another

equivalent text on problem/solution as part oftthe@imework and practice for scaffolding.
Day 4

The students were reminded of what text structsignd how important is its intentional use
in reading comprehension. They were also encouréméaink about their progress: where
they proved to be good at or failed to improve ahat possible course of action they should
consider. Then the same process discussed abovsshet specific to the type of the text,
which is causative text structure type on this dates used. The teacher’s role was also

intentionally decreased.
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Day 5

After general feedback was provided on the previmxs that was given for scaffolding

purpose, another text was presented for instruclitis time it was a text on comparison
text structure. The role of the teacher decreasae itinis time than in the previous one. The
students were gradually assumed to be responsiideaatonomous learners. However,
important feedback and the task of reminding threeghimportant questions posed at the

beginning of this section-what, how and why wergasis there.
Day 6

After the task of summarizing the previous lessaaminding the reading strategy and its
benefit the last lesson was presented. It was en fifith major text structure type:
sequencing. The same teaching approach was imptethemd the lesson ended with
collation of students’ progress repertoire. In bt few minutes, the students were required
to fill in the same questionnaire they filled infdae the experimental intervention carefully
and honestly under the attentive supervision ofrésearcher if the intended objective was

being fulfilled.

The first posttest, the reading comprehension tlest was used as pretest as well, was
administered to both groups at the same time artthénsame exam session with careful
supervision during the test to minimize confoundiagtors. After a day, both groups were
tested on the some important points worth rememfgefrom the posttest reading
comprehension texts to see if there was differeancetention of knowledge between the
experimental and the control groups in the absefdhose reading texts. Paired test were
also run for the experimental group participantsest the pretest-posttest difference on
reading comprehension scores and meta-cognitivé $xucture strategy awareness
responses. Interview questions were finally adrenesi to the five participants in the
experimental group for the purpose of examining heell metacognitive awareness of
meta-discourse devices helped the participantdentify text structure type on the reading

comprehension test.

3.8 Data Collection and Organization

Under this section, issues related to data collecind organization are discussed with
respect to the different instruments of data ctitbecused to carry out the study. First, the

procedure of collection and organization of theadedllected using the questionnaire is
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discussed. This is followed by a brief discussibthe data that was collected on the pre and

posttests.

3.8.1 Data from the questionnaire

Metacognitive reading strategy inventory questiarengrepared by the researcher was
administered to the target groups on the sametdageneral instruction was provided. The
same questionnaire was also administered to theriexgntal group after the intervention.
The frequency of responses from pre-post admiridtguestionnaire was then counted and
organized into tables. A preliminary data validatiovas carried out to examine the

distribution of responses.

3.8.2 Data from the pretest and posttests

As the research is experimental, a pretest readamgprehension test was designed and
administered in different occasions before the isiom of training, just a day after
administration of the questionnaire. Then, theasdeer marked the papers with colleagues,
collected the scores, and kept them in a semi-aedlyay into tables. After 6 weeks of the
completion of the experimental intervention, pastreading was given on the first day. The
second posttest i.e. knowledge retention test viienga week later. The tests were inter-

rated and then the scores were recorded for fupiteeessing.

3.9 Data Analysis and Statistical Procedure

This research is a mainly quantitative researcle.tjypowever, interview items were also
included to triangulate the finding of the studiieTdata collected from different sources was

analyzed in such a way that it revealed certaifigapons.

First, the data related to the students’ metacivgnitext structure reading strategy was
analyzed. The data from the questionnaire was gtheninitial position in the analysis
because it revealed the theoretical backgroundanfing strategies practiced and used by the
learners. Then, analysis of the comparison betwleepre-tests and the posttest records was
made for both groups. Independent t-test was useahalyze the data and test whether
difference observed between the experimental andtrao group was due to the
metacognitive text structure reading strategy. Aguhsamples t test was run on the data
collected from pretest and posttest reading congorgibn test. Wilcoxon Sign Rank test was
also carried out for metacognitive text structurevageness strategy questionnaire

administered before and after the experimentahietgion in the case of the experimental
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group. SPSS (statistical package for social sclenasion 20 was used as analysis tool.
The effect of the intervention was tested at 0lphalevel of significance. Finally, the data
collected from the interview was analyzed qualiy in loose words by stressing on the

key words and expressions related to the fifthaegequestion.

3.10 Protection of Human Subjects

A letter from the English Department/ School of Hamiies and Law requesting the
permission of to carry out the experiment was presk to Bokoji preparatory school.

Permission and collaboration was granted from le¢hstuff and the school administration.
Their names or any form of privacy issues would In®texposed without their agreement

and they were thanked for their collaboration adhafaime.

3.11 Pilot Study

Seliger and Shohamy (1990) discussed in Mulatu4p28€ate that any research instrument
should be tried out before it can actually be adstened to the study groups. This is mainly
done for the sake of securing the validity of thetiuments. Thus, the questionnaire and the
reading comprehension tests used in this reseagoh tnied out on a sample of 15 grade 12
students in a pilot study. Grade 12 students werpgsively used to validate the internal

consistency of the instruments.

The other instruments were validated by the reygbatading and editing of teachers and

some selected students.

3.11.1 Purposes of Conducting the Pilot Study

The main purposes of conducting the pilot studyeatercheck the clarity of the questions
(including wording) and to determine administeripgocedures including the anticipated
length of time for completion, data collection mshents, procedures and data analysis
techniques that would be used in the main studyelMer, it was carried out to try out the
suitability of the two questionnaire and readingnpoehension tests in assessing students’

metacognitive strategy use.

3.11.2 Validity and Reliability of Research Instrunents

During the pilot study, student respondents wegeested to verbalize how they understood
and interpret each question. Furthermore, they wamuraged to express any uncertainty

and/or confusion or clearly observable problem tivgyerienced while reading the questions
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and the texts. Thus, the validity of the instrunsamded in this study was tried to be checked
as much as possible so that the instruments-thstiqoneaire and the tests could measure
what they were supposed to. The feedback obtamed the study and recommendation of
teachers and co-researchers greatly helped tharchee to modify some parts of the

instruments and even to ignore a stock of others.

The reliability of the instruments was also caléedausing alpha cronbach and Richardson
guotients. The questionnaire’s reliability Cronbaapha quotient became 0.97, which is
thought to be high. The reliability quotient foreppost reading comprehension test
instrument was calculated using the formula progdseKuder Richardson in Brown (1996)

and it was 0.65. The reliability of this test wouidve been higher if all the items tested

similar construct.

According to Brown (1996) cited by, the relialyiliest is considered high if it is in range of
.80-1.00, appreciable if it is from .60 to .79, redate if it ranges from .4 to .59, low if the
value ranges from .20 to .39 and negligible ibitges from 0.00 to .19. Hence, it is possible
to conclude that the questionnaire is highly rééalivhereas the pre-posttest reading tests
were moderately reliable. Due to the small numHeiteons, the reliability test value for
knowledge retention test was 60. In spite of thatthe computed value shows, the test had

an appreciable reliability.
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UNIT FOUR: DATA ANALYSIS, RESULT, AND DISCUSSION

4.1 Data Presentation and Analysis Procedures

This unit has three main sections. Section 4.2sdedh the presentation and analysis of the
guantitative data collected from the study groupiote the experimental intervention using
a metacognitive text structure awareness readnagegly questionnaire and pretest reading
comprehension test. Section 4.3 deals with theeptation and analysis of the data that were
gathered after the experimental intervention. Thea dcollected using metacognitive text
structure awareness reading strategy questiontiaitevas used before the intervention, and
two posttests, namely, a reading comprehension &t a knowledge retention test are
presented and analyzed consecutively. Section &ads dvith the analysis of the qualitative
data that was collected using the semi-structurshiiew. Section 4.5 of the unit deals with

the discussion of the findings of the study.

While presenting and analyzing data the differeatistical tests that were employed in the
analysis of the data are shortly introduced with tétionale of their use in connection with
data validation issues. Statistical summary is gl in tabular form and histograms are
used to depict the general picture of data distiobu Finally, based on figures shown in the

tables, statistical report of significance is pd=ad.

4.2 Analysis of the Quantitative Data Collected befe the Experimental Intervention

In this subsection of the unit, the analysis of taa collected before the experimental
intervention is presented and analyzed. The faestigan deals with the analysis of the data
collected using metacognitive text structure awassnreading strategy questionnaire that
was administered to both the experimental and ¢méral groups. The second section is on
the analysis of the pretest reading comprehendiowas hypothesized that these groups
would have no significant difference on metacogritiext structure awareness strategy level
or use and reading comprehension performance whestience texts. The purpose of the
analysis was, therefore, to establish the homogeri the study groups as they were

assumed to be taken from a population of littlearare.
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4.2.1 Metacognitive Text Structure Awareness Readin Strategy Questionnaire
Analysis
Null hypothesis 1

There is no a statistically significant differenbetween the mean scores of the

experimental and control groups on pretest readiamprehension of science texts.

As discussed in unit three of this thesis, the psepof using the questionnaire as an
instrument of data collection was to see whetheretwas a significant difference between
the study groups before the intervention. To thisl, &t was also hypothesized that the
students would not significantly differ from eackher on metacognitive text structure

reading strategy awareness when comprehendingcsciexts.

Since the data that was collected using the ingrinis ordinal type and additionally
violates data assumption for independent t-test, @5), a test for non-parametric data had
to be chosen for the purpose of measuring groufereiices and reporting the significance
of the difference that might be observed due theeamental intervention. Hypothesis of no
difference was tested by using Mann-Whitney U #ssa statistical tool to see if there was a
significant difference between the two groups afdshts on their metacognitive text
structure awareness level. The summary for eachponent variable of metacognitive
strategies is summarized in the subsequent tal@esvbThus, planning, monitoring, and
evaluation strategies were organized consecutinelrble 4.1, Table 4.2, and Table 4.3.

Table 1 Planning Strategies

N=62 DF=60
Planning Median Mean | Mean | Mann- Sig.
St . Study Group Rank | Rank | Whitney | (2-tailed)
rategies
Sum | U p-value
Statistic
. . Experimental | 3* 31.48 | 976
1. Using Advance Organizers Control 3152 | 977 480 .998*
L . Experimental | 3 30.97 | 960
2. Previewing Reading Text Control 3203 | 993 464 . 823
. . Experimental | 4 31.32 | 971
3. Planning Reading Strategy Contro 316¢ | 982 475 .947
4. Predicting Reading Experimental | 3 31.37 | 973 477 962
Conten Contro 31.65 | 981 )
. . Experimental | 3 31.44 | 975
5. Setting Reading Purpose Contro 315¢ | 97¢ 479 .986
. . Experimental | 3 31.66 | 982
6. Relating to Experience Control 3134 | 972 476 .949
7. Anticipating Task Experimental | 4 31.97 | 991 466 840
Requirement Control 31.03 | 962 )
8. Viewing Tasks before Experimental | 4 31.55 | 978 479 993
Reading Control 31.45 | 975 )
Grouping Variable: Study Groups * Equaldia@s  p>0.05
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Table 1 presents planning strategy variables (@48) indicated, median, mean rank and U
statistic and p-value at two-tailed test for batpeximental and control groups. As it is seen
from the figures in the table, on all planning catey variables there was no statistically
significant difference between the study groupstlwir frequency responses at two-tailed

test, (p > 0.05). Consequently, the null hypotheéiso difference was retained.

Table 2 shows Mann-Whitney U test statistic and-taited significance test for the
experimental and control groups on monitoring caggof metacognitive text structure

awareness reading strategies (9-20).

Table 2Monitoring Strategies

N=62 Df = 60
Sum of | Manr Sig.
Monitoring Strategies | Study Median | Mean | Mean | Whitney | (two
Groups Rank | Rank U tailed)
9. Checking Experimental | 4* 31.21 968
Comprehension Control 31.79 986 472 903
10. Identifying Text Experimental | 3 31.44 | 975 479 990
Structure Control 31.56 979 )
11. Testing Validity of Experimental | 3 31.40 974
Prediction Control 31.60 980 478 977
12. Checking Reading Experimental | 4 31.74 | 984 473 944
Goal Control 31.26 969 )
13. Evaluating Strategy | Experimental | 3 31.63 | 981
Effectiveness Control 31.37 973 477 954
14. Using Prior Experimental | 3 31.68 982
Knowledge and Control 31.32 971 475 .947
Experience
15. Fixing online Experimental | 3 31.87 988
Comprehension Control 31.13 469 .875
965
Problems
16. Guessing what Comes Experimental | 3 31.05 963 467 844
Next Control 31.95 991 '
17. Using Punctuation Experimental | 3 31.37 | 973
Marks Control 31.63 981 art -965
18. Using Grammatical Experimental | 3 31.37 | 973 477 951
Elements Control 31.63 981 )
19. Connecting Ideas in a Experimental | 4 31.76 | 985 473 915
Text Control 31.24 969 )
20. Using Grammar and | Experimental | 4 31.16 966
Punctuation to Control 31.84 987 470 .895
Identify Text Type

Grouping Variable: Study Groups * Equal mediansonibring Strategies, p > .05
The analysis of the responses collected from the study groups on metacoginite text

structure awareness monitoring strategies cateigoligated that there was no statistically
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significant difference between the experimental émel control students on the strategy

awareness level (Experimental median= Control nmedand for all given Z, p> 0.05).

In Table 3 on the next page, the analysis of StGdyups’ metacognitive text structure
awareness reading strategies of evaluation catg@dm?5) is dealt with. There are about

five variables to be in treated in this category.

Table 3 Evaluation Strategies

N=62 Df=60
Study Mediar | Mear | Mear | Manr- Sig.
Evaluation Strategies | Groups Rank | Rank | Whitney | (two
Sum | U tailed)
21.Checking Strategy | Experimental 3% 30.73 | 953 457 273Gk
Effectiveness Control 32.27 | 997 '
22.Completing :
: Experimental 31.44 | 975
Comprehension Control 3 3156 | 979 479 .984
Tasks
23. el Questlonlng for Experimental 31.19 | 967
Checking 4 471 .957
: Control 31.81 | 986
Understanding
24.Making Inference Experimental 31.26 | 969
from Reading Control 4 31.74 | 984 473 930
25. Using Graphic
Organizers for Experimental 31.52 | 977
Summary and Control 4 31.48 | 976 480 994
Understanding

Grouping Variable: Study Groups *Equal median **p>0.05

Alike the other two components of metacognitivaxteigies treated in the first two tables,
the result of the Mann Whitney U test failed toetjthe proposed null hypothesis (p>0.05)
for all variable in the evaluation metacognitiveagtgies as well. There was no a statistically
significant difference between the experimental aodtrol group on metacognitive text

structure awareness reading strategies of evatuatitegory.

From the analysis of metacognitive text structweargness reading strategies in all the three
categories, the formulated hypothesis was retaiagdthe data shows no statistically
significant difference between the experimental aadtrol groups. In section 4.2.2 below
analysis of pretest reading comprehension test deadt with to see if the hypothesized
homogeneity of groups’ variance that was impliedpbgtest questionnaire analysis can be

reclaimed by the pretest reading comprehensiorategtell.
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4.2.2 PretestReading Comprehension TesData Analysis

Null Hypothesis 2
There is no a statistically significant differenbetween the mean scores of
experimental and contrcgroups on pretest reading comprehension of  sei

texts.

Since the proposed test for the continuous datadispendent sample test, it is manda
that some data assumptioms met. The issue of independence of observations
previously ascertainetly default: none of the groups or individuals ircleagroup had
premeditated information on the contents of thdgsteinstruments of data collection, ¢

there was no way by which they could share theughts or responses to these instrume

The daa collected on each type of text type aiosely negatively or positively skewed
the extreme antdad some outliers arthus violate the assumption of normal distribu as
Shapiro-Wilk indicates (p<0.Q5Furthermore, it wagot the main aim of theesearcher to
test groups’ difference on the scores from eachtige separatel To this end, the sum «
scores on all text typefor individual participant was foud to be appropriate data 1
independent test. This data set mboth assumptions of the homogeneityvafiance and
normality of distribution.

Table 4 Pretest Data

N=62 Df=60
Pretes | Study Grou Total | .4
Scores | Experimente | Contro
It/ It/
19 1, 1, 2 i | ]
20 2 3 5
21 3 3 6 . . .
22 4, 4, 8
23 Y 54 10 [
24 Y 54 10 ]
25 4, 4, 8
26 3 3 6 N
27 2 24 4
28 2 1 3 T
N 31 31 62 o

Figure 1 Histogram on Groups’ pretes

For the sake of comparison, tldistribution of scores for both groups skown by the
histograms (a) and (b) in fig.2.
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Figure 2 Experimental and Control Groups Pretest Score

At the beginning of the undertaking of this reskarnt was hypothesized that ' target
population of the study were relatively homogeneounsthe level of metacognitive te
structure awareness (and hence possibly stratezpy and in effect academic read
comprehension performance. The first of these kbt namely metacogrve text
structure awareness, as treated in the previou®sdyy analyzing the data colled using
the questionnaire, indicatenb significant differencebetween the two randomly form:
study groups. As to the second varii, which is the groups’ pretestading comprehensic
test, likewise, no differentondition was epected.lt was with the aim of investigating tl
relationship between these two variables and stnemgng of the assumption
homogeneity of groups’ variance that the adminiistracf the pretest was primarily requit
even though the s data was also to be used to test experimemtapgrretest and postte
differences.

The above senstructured data was fed into SPSS (Software PaskfageSocial Science
version 20 to examine ¢hlevel of group difference on the mean scores exeli.
Independent samplestdst was used as a statistical tool for the pretestding

comprehension test scores ana.



Table 5 Study Groups Pretest Independent Samples Je

N=62 Df =60

Study Mean Standard | Shapiro- Mean T Sig.

Groups Deviation | Wilk Sig. | Difference (two
tailed)

Experimental | 23.6452 | 2.36006 145+ 25806 136 | 665

Control 23.3871 | 2.30474

Grouping Variable: Study Groups *p>0.05

As the independent sample test shows, there is wstatsstically significant difference
between the mean scores of the experimental antot@noups (Experimental Group M=
23.65, SD=2.36 and Control Group M=23.39, SD=2.860.056). Therefore, the null

hypothesis was retained, p>0.05.

4.3 Posttest Data Analysis

In this section of the unit, the analysis of thestpest data collected on the sum of students’
achievement scores from the reading comprehengsty knowledge retention test and
metacognitive text structure awareness readingeglyaguestionnaire response is dealt with.
Independent samples test is employed to analyzed#te obtained from the first two,
whereas Wilcoxon Rank Sign Test is used for thdyaisof the data that was collected from
the guestionnaire. Additionally, a paired samplgt t®as used to compare the pretest and

posttests scores of the experimental group studentise reading comprehension test.

4.3.1 Posttest Reading Comprehension Test Data Analysis
Null Hypothesis 3

The students in the experimental group would nbiea® a significantly higher mean
score than those in the control group in posttestding comprehension test due to

metacognitive text structure awareness.

This data was preferred since, alike the case tv@hpretest, the data collected on each text
type violates the assumption of normal distributiorrun independent t test. Besides, it is
not the main purpose of this study to find out h&ignificantly the groups vary from each
other across the scores on each text type. Howseegverall sum data from all text types is
moderately normal (Shapiro-Wilk test p = 0.059 >05). There is relatively equal
distribution of scores above and below the meamestmr the study groups: Experimental

and control groups. Additionally, Leven’s varianeemogeneity test is met (p>0.05). The
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data collected on this test is shown in Table 6.tRe the illustration of the general picture

of the distribution of the students’ scores

Table 6 Study Groups’ Posttest Scores

Scores | Experimenta| Contral Total Histogram
It/

2 —
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Leven’s test output for the homogeneity of variarmed difference of means for the
experimental and control groups on posttest readiogprehension test scores were

summarized with significance level in Table 7.

This hypothesis test was aimed at testing whetteretwas a significant difference between
the mean score of the experimental and the cordroup due to the teaching of
metacognitive text structure awareness readingeglyaThe statistical tool used is Leven's

independent t-test for equal size.
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Table 7 Study Groups’ Posttest Independent t test

N=60 DF=58

Study Shapiro- | Mean Standard Mean Sig.

Groups Wilk Deviation Difference | T (one
Sig. tailed)

Control ' 24.4000 | 2.38675 ' ' '

Grouping Variable: Study Groups *p <0.05 **p>0.05

As it can be seen from the above table, a sigmficifference was observed between the
study groups, Experimental Groud£ 33.37,SD=2.59), and Control GrougM= 24.40 and
SD=2.39), t (58) =13.94, p < 0.001, d=3.6. The nylpdthesis, which that the students in the
experimental group would not achieve significartiigher mean scores than those in the
control group in posttest reading comprehensiondas to provision of metacognitive text
structure awareness reading strategy instructia thas, rejected in favor of the alternative
hypothesis which assumes a directional differeneedrovement of experimental group
scores).

The students in the experimental group would a&h&significantly higher mean score than
those in the control group in posttest reading aedmgnsion test due to metacognitive text

structure awareness.
4.3.2 Reading Comprehension Paired Test Analysis

Null Hypothesis 4
There would be no a significant improeat in metacognitive text structure
awareness of the experimental group students doeetacognitive text structure

awareness instruction.

A paired test was additionally run to examine thepost test achievement difference for the
experimental group with the intention of testinge tlsignificance of the effect of

metacognitive text structure awareness readingesgpyatraining. To do so, a pretest and
posttest test achievement for the group was archimgsuch a way that could be convenient
for the purpose of running the test. Shapiro-Witkmality test showed that the data from

both tests was normally distributed (pretest=."206] posttest =.392, p> 0.05).
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Table 8 Experimental Group Pretest and Posttest Sco

Scores | Pre| Post | Total
test | Test

19 1 0, 1
20 2 0, 2
21 2, 0, 2
22 4, 0, 4
23 5 0, 5
24 5 0, 5
25 4, 0, 4
26 3 0, 3
27 2 0, 2
28 2 0, 2
29 Q 1, 1
30 Q 3, 3
31 0, 4y 4
32 Q 5 5
33 Q 4, 4
34 Q 3, 3
35 Q 3, 3
36 Q 3. 3
37 Q 2, 2
38 Q 1, 1
39 Q 1. 1
N 30 30 60

Fig. a
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Figure 4 Histograms showing (a) pretest an¢b) Posttest

for Experimental Group

The general picture of pretemtd posttest data distributics shown by histograms a) and

above As it can be seen from tthistogramsthe data has moderately normal distribut

The null and alternative hggheses are statas follows:

Table 9 Experimental Group Paired Tes

N= 30 DF=29
Experimental Shapiro Mean Sig.
Group N | Wik p | Mear SD | Pearson| Difference | SD t (1-
value r tailed)

Pretest- .706** | 23.733: | 2.35

30 N c *
posttest 302+ | 33366 | 2.59 | g3 | 96333 | .7184173.41 10.005
Pretestposttest *p< 0.01 **p>0.05




A paired-samples t-test was conducted to compaperarental group pretest and posttest
scores. The result of the analysis indicated thertet was a statistically significant difference
between the mean scores of pretest (M=23.73, SB¥2a8d posttest (33.37, SD=2.59), t
(58) = -73.45, p < 0.05, d=3.9. Depending on theilteof the analysis, the null hypothesis
was rejected and the alternative hypothesis thaurass significant difference was

supported. There would be a significant improvemantmetacognitive text structure

awareness of the experimental group students doeetacognitive text structure awareness

instruction.

4.3.3 Knowledge Retention Test Data Analysis
Null Hypothesis 5
The students in the experimental group would nbtea® a significantly higher mean score
than those in the control group on knowledge rétentest due to metacognitive text

structure awareness reading strategy instruction.

As Shapiro-Wilk data normality test indicated, theta collected from the experimental and
control groups for the purpose of testing wheth@taoognitive text structure awareness
reading strategy training can help students to lweteer retention and recall of information,
was highly normal (p=.963 > 0.05). Furthermore, ilstogram in Fig. 5 similarly displays a
relatively normal distribution of data for both dyugroups. As to the homogeneity of
variance, the output from Leven’s test indicates phvalue of 0.566, which is greater than

the set critical alpha value 0.05.

The data collected from the posttest knowledgentiete test is presented in table 8. The
histogram in (Fig.5) is used to depict the norrgadit data distribution indicated by Shapiro-
Wilk test. After the task of data validation forsasnption of homogeneity of variance and
normality of distribution, independent t test waseaited. The summary of required

statistical output from Leven'’s test is summarizethble 11.
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Table 10Knowledge Retention Test Score

Experimental | Control 121
Scores| Group Group ]
F | Total | F | Total “ o __
00 0 0 40 |
1.00 0 0 6| 6 ;
2.00 2 4 7 114 EE- —
3.00 5 15 6 |18 | ]
400 |6 |24 | 4|16 "
5.00 6 30 3 |20 N
6.00 5 30 0
7.00 3 21 0 e YA
i 3 24 0 Figure 5Histogram on Knowledge Retentiol
Total 30 148 30| 74

Table 11Knowledge Retention Independent Samples t Te

N=60 DF=57
Mean | Standarc Shapiro-Wilk Mean t Sig.
Study Deviatior Sig. Difference (one
Groups tailed)
Experimental | 4.9333 1.7406t¢ .145**
2.63 6.2z | .001*
Control 2.3000| 1.5346t

*p<0.05 ** p> 0.05

As the result of theanalysis indicates here significant mean difference was obser
between th experimental group (M=4.93D=1.74) and control group (M=2.30, SD=1.5
t (57) =6.22, p<0.05, d=1.94t one-tailed testThus, the data analysis in the table ak
shows a significant difference between the predest posttest scores for the experimel
Therefore the null hypothesis which sta that thestudents in the experimental group wo
not achieve significantiyigher mean scores than those in the control gmnumowledge
retention test on science texts due to provisiommetacognitive text structure awaren

reading strategy instruction was rejec




The students in the experimental group would a&h&significantly higher mean score than
those in the control group on knowledge retentiest due to metacognitive text structure
awareness reading strategy instruction.

4.3.4 Paired-Test Metacognitive Text Structure AwarenessReading Strategy

Questionnaire Analysis

Null Hypothesis 6
There would be no a significant improvement in m@gaitive text structure awareness
of the experimental group students due to metatogniext structure awareness

instruction.

Under this subsection of the study, the analysithefresponses of the experimental group
from the metacognitive strategy questionnaire thas administered after the intervention
was carried out. To understand how significantly titaining of metacognitive text structure
awareness strategy contributed to the level ofgipaints’ awareness of the strategy, a paired
test was used as a statistical tool. As with thetgst questionnaire data, this data also
violates assumptions of normality and homogeneftywariance. In such a circumstance,
appropriate test for non-parametric paired samgglsisis recommended. In effect, Wilcoxon

Rank Sign test was used a statistical tool to tfeatlata at hand.

The data collected on the three components of rogteiive text structure awareness
reading strategies, namely, planning, monitorimgl avaluation is summarized in tables 12,
13 and 14 below. The median, Z score, two-tailgphiicance test and effect size were

consecutively presented in each table.
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Table 12 Planning Strategies

N=30 Df=29
Paired | Mediar |Z Sig. Effect
Panning Strategies Tests 1- Size
tailed) | /r/

1. Using Advance Pretes | 3.0C

Organizers Posttest | 3.00 4.506 | .000 82
2. Previewing Readin Pretes | 4.0C

Text Posttest | 3.00 4335’ | .000 79
3. Planning Reading Pretest | 3.50

Strategy Posttest | 3.00 3.448 | .000 63
4. Predicting Reading Pretest | 4.00

Content Posttest | 4.00 -3.957 | .000 72
5. Setting Reading Pretest | 4.00

Purpose Posttest | 4.00 4.248' | .000 77
6. Relating to Experience Pretest 4.00

Posttest | 4.00 4.119' | .000 75

7. Anticipating Task Pretest | 4.00 i

Requirement Posttest | 4.00 3.857 | .000 65
8. Viewing Tasks before | Pretest | 4.00

Reading Posttest | 4.00 3.948 | .000 12
Based on negative ranks Planning Compdagategies, p<0.05

The above table reports Wilcoxon rank test dataptamning strategies for pretest and
posttest participant responses to metacognitiviestexcture awareness reading strategies. As
the two-tailed p-value shows, substantial signif@ais displayed for all 8 planning category

strategies, p < 0.05 for each Z score with theciagid effect size quotient.

The effect size of .82, which indicates the siguifice of using advance organizers such as
italics, topics and sub-topics, highlighted or utided information, bold written words seem
to be the most used by the students in the expatahgroup due to the experimental
intervention. This least used variable is plannmi@ading strategies. Students do not seem to
have as high understanding as the other variahlései category. They may lack a better
understanding on how to plan appropriate readimgtesiies after the experimental

intervention.
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Table 13 Monitoring Strategies
N=30 Df =29

Monitoring Strategie Paired | Median | Z Sig. Effect
Tests (1-tailed) | Size/"
. . . | Pretes 4.0C
9. Checking online Comprehensmnposttest 3.00 2.27P | .031* 42*%*
s Pretes 3.0C
10. Identifying Text Structure Posttest | 4.00 3.987 | .000 .73
. . . Pretes 3.0C
11. Testing Validity of Prediction Posttest | 3.50 4.34% | .000 .79
. . Pretes 3.0C
12. Checking Reading Goal Postiest | 3.00 3.900¢ | .000 71
13. Evaluating Strateg Pretes | 3.0C .
Effectiveness Posttest | 3.00 3.127 |.001 57
14.Using Prior Knowledge and Pretest | 4.00
Experience Posttest | 4.00 3.819 | .000 .69
15. Fixing online Pretest | 4.00
Comprehension Problems Posttest | 4.00 4.179 | .000 76
. Pretest | 4.00
16. Guessing what Comes Next Posttest | 4.00 3.578 | .000 65
) ) Pretest | 3.00
17. Using Punctuation Marks Posttest | 4.00 3.947 | .000 72
. . Pretest | 4.00
18. Using Grammatical Elements Posttest | 4.00 3.690 | .000 .67
. . Pretest | 3.00
19. Connecting Ideas in a Text Posttest | 3.00 2333 | 031 42%x
20. Using Grammar and ﬁrettet:stt 288
Punctuation to Identify Text osttest | . 2.714 | .008 49**
Type
Based on negative ranks, Planning categaighias *p < 0.05 **Small effect size

Similar to the planning strategy components in dabP above, the metacognitive text
structure awareness level of the students on nramjt@omponent significantly improved as
Wilcoxon Rank Sign test shows with the entire mediad Z given, for which p< 0.05 for all
variables in the category. However, the effecthef intervention on the variables numbered

9, 19, and 20 is smaller as the effect size qubinehicates.

The table below deals with the analysis of Pairex$t§ metacognitive text structure

awareness reading strategies of evaluation cat¢gar25). There are about five variables to

be in treated in this category.
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Table 14 Evaluation Strategies
N=30 df =29

Evaluation Strategi Paired Median | Z Sig. Effect
Tests (1 tailed) | Size /"l
21.Checking Stratec Pretes 3 *
Effectiveness Posttest | 3 2.12% | .063 40
22.Completin Pretes 4
*
Comprehension Tasks Posttest | 4 2.646 | 016 48
o Pretest
23. Self Questioning for 4 .36*
Checking Understanding Posttest 3 2.000 |.125
- Pretest
24. Making Inference 3
from Reading Posttest | 4 2.238 | .031* A41*
25.Using Graphic iret&:-s |4
Organizers for Summary osttes 4 3.162 | .001* .57
and Understanding
Grouping Variable: Paired Tests *p <0.05

Unlike the above two cases of planning and momtpstrategy components, the evaluation
component of metacognitive strategy data analydiswed that there was no significant

difference between the before and after interventi@tacognitive text structure awareness
of the students in the experimental group on th&kes numbered 22, 24 and 25. The null

hypothesis fails to be rejected concerning the mssuimprovement of experimental group

students’ metacognitive text structure awarenesshese variables. However, comparing

these least improved variables thé“22ariables shows positive improvement as the given
effect size indicates in Table 14 above.

There was a statistically significant improvementmetacognitive text structure awareness

of the experimental group students due to metatiwgriext structure awareness instruction.

4.4 Interview Analysis and Findings

In this section, | will deal with the analysis dfudents’ interview responses. The fifth
research question sought answers on what the ams$fiip exists between metacognitive
awareness of meta-discourse devices and idenitficat text structure types. In order to get
in-depth understandings regarding the level ofti@iahip between these variables, a 4 item
semi-structured interview was designed. While th&inpurpose of the instrument is as

stated here, it could also strengthen the findimgsther instruments or show existing gaps
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as it has the potential of collecting an in-dep#itad The analysis of data gathered through
interview has also shown consistent results witldifigs of questionnaire and tests (The

interview transcript is found in Appendix F).
On the Effectiveness of the Training

The first question was aimed at eliciting respongeg may indicate how effective the
training given on metacognitive text structure aawass strategy was. All respondents
reported that they were able to use the experiémeg got from the training to read and
understand better. Besides, their responses irhplythey faced difficulty while reading at
different times. Student participant 6, for instansaid, “Passages are difficult for me to
understand... | got small marks.” Reflecting on hestgraining experience she commented,

“After | learned the training, | became better@ading because | started using the methods.”

Student participant 11 said that the passages leeeasy after he attended the training. The
implication here is that the student might have tnadble as he read. Student participant 19
responded that he could then focus while reading @mprehends meaning after the
training as opposed to his experience prior toetkgerimental intervention. Respondent 25
used the words ‘plan’ and ‘system’ in his respaotoseefer to the metacognitive strategies he
might have used in reading after the training. 8midespondent 27 said that he has been
able to improve his reading strategy use while ireadifficult texts. Commenting on the
degree of the importance of the training, the radpats respectively valued as greatly, very

much, very much, very good and a lot.
On the Identification of Text Structure Using Meta-discourse Devices

The second question was the main question to whelother two add information that may
adequately answer the research question. The m@intion was to examine the relationship
between metacognitive meta-discourse devices (ti@mr connective conjunctions, code
glosses, frame markers and punctuation marks) amaseand text type identification in
depth. This is because as discussed in the reviditemture understanding text structure

type is partly understanding what the writer intetwml convey.

Accordingly, the students responded that they wabke to identify most of the texts’

dominant structure types even though some of themltsneously indicated that they found
some reading texts in the pretest and reading camepision were difficult to do so. The
following are the list of metacognitive cues andatggies the respondents in table 15

claimed to use in the identification of dominantttstructure types.
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Table 15 Metacognitive Cues/Strategies Used by Resulents

Respondent| Cues/Metacognitive Strategies Used

6 Comma, questions, grammar, connective wordsexsfit

purpose and objective, connecting ideas

11 Grammatical words, reference, thinking of plan and
objective, connecting ideas, highlighting importpaoints,

punctuations marks

19 Central ideas highlight, connecting ideas, punatnat

marks, and conjunctions

25 Thinking as | read, use punctuation, look at

comprehension question first, plan well, use cotineavords

27 Conjunction, grammar, relation between senteneleat

the writer wanted

As the information provided in the table indicatesen though the students reported fewer
metacognitive strategies, they all seem to haveacoghitive awareness of connective
devices (transitional adverbial conjunctions, framarkers, code glosses) and punctuation

marks.
On the Correlation of Meta-discourse Devices Use drifext Type Identification

After the analysis of all the questions of the ivieew, the answer of the respondents to the
tenth item of the reading comprehension was cheekgdihst the claim of the respondents
that they were able to identify text structure tyseng the clues given in table 15 above.
Students 11, 25 and 27, provided correct respdosié® question. As with these students, it
seems logical that they were able to use diffemegticognitive clues consciously to identify
the type of structure they read. The other two edsthe 10 question of descriptive and
causative texts. This may be because descriptilecansative texts are not as direct as the

other three text types to decipher easily.
On Metacognitive Text Structure Awareness and Memar Enhancement

The third item was intended to see whether theordgnts were able to visualize the main
points in a reading text using advance and graptganizers and in turn developed better

retention and recall of information from the reaxts. All respondents reported to have

63



improved their ability to remember important poifrtsm the reading passages with different

degrees.
On the Effect of the Training on Participants’ Strategy Awareness Level

The purpose of including the final interview questiwas to investigate the effect of the
training on student’s strategy awareness as thag. rell the respondents responded that
their awareness of metacognitive text structurdirgpstrategy improved after they received

the training.

4 5 Result Discussion

In this part of the paper, an attempt is made taéx the results of the study with reference
to the hypotheses and the research question fommaukt the beginning of the study. In
doing so, the findings of the study were compacethé theory metacognitive text structure
awareness reading strategy. The major ideas or etheoh the study are followed by

discussion in the subsequent sections below.

4.5.1 Metacognitive Text Structure Awareness Readin Strategy of the Study

Groups before the Experimental Intervention

To answer the first question, the data collecteshgugshe metacognitive text structure
guestionnaire was analyzed quantitatively. Manntiéyi test was employed to analyze the
questionnaire data. The result of the study shathatithere was no statistically significant
difference between and among the participants efstiudy who were randomly assigned
into experimental and control groups (p > 0.05ught could be reasonably argued that the
students’ level of awareness of text structure asesacognitive reading strategy in the
comprehension of scientific text before the experntal intervention was not substantially
different. The null hypothesis that stated thatréheould be no significant difference
between the experimental and control groups on cogtitive text structure awareness was

retained in effect.

4.5.2 Pretest Reading Comprehension Achievement thie Study Groups

Pretest reading comprehension test were used aanments of data collection. The data
obtained using the test was analyzed by runninggaddent samples test. The result of the
study showed that there was no statistically sigaift difference between and among the

participants of the study who were randomly assignéo experimental and control groups
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(p > 0.05). They groups were homogeneous and weselg related on their reading

comprehension performance.

The analysis of the data further revealed that EBL/ reading, more particularly science
texts are demanding to comprehend. This was evidemt the study groups’ metacognitive
text structure awareness level and their readimypcehension performance on the pretest
mean scores. This finding is consistent with tHafDymock, 2005; Farris et al, 1988; Ray,
2011). The 2010 Report by the National Assessmemjrade 10 and 12 students on reading
performance clearly pinpointed this discrepancytitiel Assessment Report (NAR), 2010).

4.5.3 Posttest Reading Comprehension Test Achievem@f the Study Groups

Did the students in the experimental group ach&gaificantly higher posttest mean scores

than those in the control group?

The posttest reading comprehension tests were diweaxamine whether the applied
strategy training could significantly contribute higher scores by the participants in the
experimental group. The result of the data anslysiicated that the null hypothesis that
stated there would be no difference between thenreeares of the experimental and control
groups due to metacognitive text structure awaremeading strategy training was thus

rejected in favor of the alternative hypothesis.

A study by Phakiti (2006) demonstrated that therstiong link between metacognition and
text structure awareness and use as well as erthamemory. The finding of the current
study conforms to this finding since the posttestding comprehension of the experimental
group substantially improved. This implies the expental intervention had significantly
contributed to the participants’ self-regulatoryaa@ness of the strategies employed in the
comprehension of science texts. A host of EFL/E&earchers indicated that metacogntion
instruction could help students to better comprdhemntent area reading (Dymock, 2005;
Meyer and Ray, 2011; Zarrati et al, 2014). Whatoae be understood from the analysis of
the posttest reading comprehension can be viewewh fthis perspective. Without the
intervention, the experimental group students wowt have significantly gained strategy
awareness, use and consequently scored higher =@es than the control group

comprehension performance of science texts.
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4.5.4 Pre-Post Reading Comprehension Achievement thie Experimental Group
Students

The paired tests was intended to test the null tgsis, which stated that there would be no
a statistically significant difference between thetest and posttest mean scores of the
experimental group on reading comprehension test tdumetacognitive text structure
awareness reading strategy instruction. The regufinalyzed data showed a statistically
significant difference at two tailed test (p <0.0The null hypothesis was consequently
rejected and an alternative hypothesis that sthegdhere would be a statistically significant
difference between the pretest and posttest meares®f the experimental and control
groups due to metacognitive text structure awarerreading strategy instruction was

supported.

Alike on the posttest achievements, the studentsiebeived metacogntion instruction were
found to have statistically improved test achievetnghen comparing the pre-post reading
comprehension tests. This finding is in line witke tassertion made by Carrel et al (1998);
Gaddy et al (2008); Henter (2012); Phakiti (2005).

4.5.5 Knowledge Retention of the Study Group

t the beginning of the study, it was hypothesizext there would be no significant difference
between mean scores of the experimental and cagrwaps on knowledge retention test due
to metacognitive text structure awareness readirgfegy training. After validating the
distribution of the data, independent sample tess wun to examine whether there was a
significant mean score difference between the éxmartal and the control groups on the
second posttest. This was aimed at testing as teth@h metacognitive text structure
awareness reading strategy instruction could saamfly contribute to the improvement of

scores for the experimental group on the test.

The analysis of the knowledge retention test showet there was significant mean
difference between the study groups. The null hypsis which stated that there would be no
significant difference mean scores difference betwthe experimental and control groups
on knowledge retention test was rejected in fa¥ahe alternative hypothesis which stated
that there would be a statistically significant mescore difference between the groups.
Thus, it could be argued that instruction of megmitive text structure awareness reading

strategy instruction had impact on students’ kndgteretention and recall. This is in accord
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with the hypothesis of such authors as Grabe (2009)ngstone, 1997; O’ Malley and
Chamot, 1986).

4.5.6 Metacognitive Text Structure Awareness Readin Strategy of the Study

Groups after the Experimental Intervention

Wilcoxon Sign rank test was run and the resulthaf analysis as shown in tables 12-14,
indicated a significant difference between the ggetand posttest text structure awareness
levels of the experimental group. In effect, thd hypothesis that stated that there would be
no statistically significant difference between taeperimental group participants’ pretest

and posttest metacognitive text structure awareregsding strategy was rejected at the set
alpha level of 0.05. The alternative hypothesist thtmted there would be statistically

significant metacognitive text structure awarenkes®l between pretest and posttest was

supported.

The pretest result of the study showed that thdestis in both groups had no significant
difference on both instruments. The students’ respaon their level of metacognitive text
structure awareness is closely correlated. Furtbexthe students scored nearly the same
points on the pretest reading comprehension tasile8ts’ awareness of the strategies under
scrutiny was also found to be strongly correlatedhe scores achieved by the students
except for a few students who for unknown reasopomted to have higher-level
metacognitive text structure awareness. From ihiseems possible to deduce that the

metacognitive awareness of text structure imprdyxeghuse of the intervention.

Independent samples test showed that the studenthei experimental group scored

significantly higher scores than those in the aanggroup in both reading comprehension
and knowledge retention tests. Two paired testswleie executed to examine the pretest
and posttest differences of the experimental gaumetacognitive text structure awareness
and reading comprehension performance indicatedhibee was a substantial improvement
on both variables among the participants in theigrdhe after-intervention reading scores
and level of metacognitive text structure awareriesel were found to be significantly

higher when compared to that of the before-inteiiearscores of the same group.

Contrary to the above studies that reported thatipeseffect of metacogntive strategy
instruction, a local research finding by Abiy andeflahu (2013) reported that metacognitive
strategy variables had no significant effect ondstis reading comprehension in their
experiments. Besides this, Zhang (2007) and Yolsa(#013) respectively concluded their
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finding on the effect of metacognitve instructios ansignificant’ and ‘moderately
correlated’. The finding of the current researcoywbver, showed that contrary to this, the
instruction played a pivotal role in developingdsnts’ awareness of strategies used in the
identification of science text structure. Thus, thegher and improved reading

comprehension and knowledge retention tests segesthe effect of the instruction.

4.5.7 Experimental Group Respondents’ Awareness M eta-Discourse Devices

By combining the result of the quantitative datattivas aimed at testing the formulated

hypotheses and answering research question, thientwstudy has found out that the

students in the experimental group did well on teading comprehension test and

knowledge retention test due to metacognitive wxiicture awareness reading strategy
instruction. This implies that the students whokttlee training were able to plan, monitor

and evaluate their strategy use while using meteedirse devices and other cues in the
identification of text structure types and henckiexe higher mean scores than those control
group students in the comprehension of science @xti knowledge retention. This finding

supports the finding by (Hynes, 2005; Zarrati et28l14; Hutchins, 1977; Monteanu et al,

2001; Yohanes (2013).
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UNIT FIVE: SUMMARY, CONCLUSION AND RECOMMENDATION

This unit deals with summary, conclusion, and rew@mndations. In this section, first, a
summary of the study and the major findings are emaSlecond, conclusions of the
fundamental findings are drawn. Lastly, some pdssiecommendations are forwarded

based on the findings of the study.

5.1 Summary

The purpose of this experimental study was to itigate the effect of text structure as a
metacognitive strategy in the comprehension of negetexts in the case of Bokoji
Preparatory School natural science stream studémthis end, a sample of 62 students was
randomly screened using SPSS random number genefdwese participants were then
assigned equally into the experimental and therobmfroups. In order to achieve this

purpose of the study, the following specific quarssi were raised in the study.
The data were gathered mainly through questionni@is¢s, and a semi-structured interview.

After assigning the students into experimental andtrol groups, the students filled in
metacognitive text structure awareness readingeglyaguestionnaire that was intended for
the purpose investigating the level of studentsram&ss on the strategies and comparing
whether the groups had equal or closely correléedl of awareness. Additionally, the
participants took a pretest reading comprehensést ih order to see the equality and
homogeneity of these formed groups.

The students in both groups received lessons bgttident researcher for two 2 hours per
session for six weeks. The students in the expatmhgroup received instruction through

metacognitive text structure awareness readindgeglyavhereas the others received in the
traditional usual way for the same period of tinmetbe same instructional materials. After
the completion of the experimental interventionthbgroups took two tests: posttest reading
comprehension and a knowledge retention test. ifietést was given to test whether there
was a statistically significant mean differencewsstn the experimental and control group
students’ reading achievement because of the texttsre awareness as metacognitive
reading strategy instruction. The second test igengo test the null hypothesis stating that
there would be no difference between the experiateatd control group students’ on

knowledge retention and information recall due tetanognitive text awareness strategy in
the comprehension of science texts. Additionallgtanognitive text structure questionnaire

was administered to the experimental group studemtorder to test whether their
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metacognitive text structure awareness level siantly improved after the experimental
intervention. Finally, five participants were ranay selected from the experimental group
students for interview that was aimed to obtainmadepth data mainly on the fifth research

guestion and to substantiate the findings fromateysis of the quantitative data.

Based on these procedures, the data collected megzad using different statistical tools

and some findings were arrived at. Some of thegbrfgs were:

* The experimental and control group students waresi the same in their level of
metacognitive text structure awareness and reactimgprehension performance of
science texts before the experimental intervention.

* .The students in the experimental group scoredehnighean scores in the reading
comprehension test and knowledge retention testtti@se in the control group after
the experimental intervention.

* The experimental intervention (metacognitive textucure awareness strategy
instruction) enabled the experimental group stuslemtmprove their posttest reading
comprehension test scores and metacognitive texttgte awareness level. These

findings are presented under the next sectiontiailde

5.2 Conclusion

The pretest result of the study showed that thdestis in both groups had no significant
difference on both instruments. The students’ respaon their level of metacognitive text
structure awareness is closely correlated. Furtbexnthe students scored nearly the same
points on the pretest reading comprehension tasile8ts’ awareness of the strategies under
scrutiny was also found to be strongly correlatedhe scores achieved by the students

except for a few students.
Based on the analysis of the data, the followindifigs were obtained from the study:
Metacognitive Text Structure Awareness

Wilcoxon Sign rank test was run and the resulthaf &nalysis as shown in tables 12-14,
indicated a significant difference between the ggetand posttest text structure awareness
levels of the students in the experimental groupeffect, the null hypothesis that stated
metacognitive text structure awareness strate@l kxperimental group participants’ would
not significantly improve due the intervention wagected at the set alpha level of 0.05.

Consequently, the alternative hypothesis was stiggor
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Reading Comprehension Performance

The posttest reading comprehension test was gvexdamine whether the applied strategy
training could significantly contribute to higheroses by the participants in the experimental
group because of the intervention. The result efdhta analysis indicated there was clear
difference between the groups on reading comprébremsst. Therefore, the null hypothesis

that stated there would be no difference betweennban scores of the experimental and
control groups due to metacognitive text structaxgareness strategy instruction was

rejected in favor of the alternative hypothesis.

A paired test was also computed for the experim@mntaup with the intention of testing the
null hypothesis, which stated that there would lpeanstatistically significant difference
between the pretest and posttest mean scores oexperimental group on reading
comprehension test due to metacognitive text siractawareness reading strategy
instruction. The result of analyzed data showedatistically significant difference at two
tailed test (p <0.01). The null hypothesis was eqguently rejected and an alternative
hypothesis that stated that there would be a statliy significant difference between the
pretest and posttest mean scores of the experi@maontrol groups due to metacognitive

text structure awareness reading strategy instmuetias supported.

The after-intervention reading scores and levemeftacognitive text structure awareness
level were found to be significantly higher whemmaared to that of the before-intervention
scores of the same group. This demonstrated tleetedf text structure as a metacognitive

strategy in the comprehension of science texts.
Enhanced Knowledge Retention

The analysis of the knowledge retention test showet there was significant mean
difference between the study groups. The null Hygsis which stated that there would be no
significant difference mean scores difference betwthe experimental and control groups
on knowledge retention test was rejected in faddhe alternative hypothesis which stated
that there would be a statistically significant mescore difference between the groups.
Thus, it could be argued that instruction of megmitive text structure awareness reading
strategy instruction had impact on students’ knogee retention and recall. Independent
samples test showed that the students in the empetal group scored significantly higher
scores than those in the control group in both irepdomprehension and knowledge

retention tests.
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By combining the result of the quantitative datatttvas aimed at answering the research
question the current study concludes that the stsda the experimental group did well on
the reading comprehension test and knowledge retemést due to metacognitive text
structure awareness reading strategy instructibis implies that the students who took the
training were able to plan, monitor, and evaluhtartstrategies while using meta-discourse
devices to identify text structure types. Consetjyetney were able to achieve higher mean
scores than those control group students who redeimstruction through a traditional

approach.

5.3 Research Implication and Recommendation

The analyzed data of this study shows that theggzanhts in the experimental group gained
a substantial awareness and control of their cognibctivities while reading after
experimental intervention. The information providegthe participants in the experimental
group demonstrated that L2 academic reading aptéearatory level is a complex process
in which the students need to invoke a repertdimaetacognitive strategies consciously and
actively. The students used these strategies to, pteonitor or control, evaluate, and
remediate their comprehension while reading. Hetimeestudy clearly pin pointed that there
is a direct relationship between metaciognitivet tekucture awareness and reading
comprehension test scores. The current researdirmed the following claims made by
scholars in the area of cognitive science and ESL/teaching:

* Metacognitive text structure awareness readingegyatraining can help learners
improve their level of the strategy itself.

* Due to the enhancement of the level of metacognitext structure awareness,
students’ posttest reading test scores increase.

* Students who are better aware of text structura agtacognitive reading strategy

have better retention and recall of informatiomfra learnt material

Depending on the result of the study, it is pogstbl pinpoint some important points where
other researchers who are interested to explotbefuon the area of the study or users of
this research result may find worth emphasizingerEthough some students reported to
have better metacognitive text structure awaremesise pretest and posttest administered
questionnaires, there reading comprehension tesiitrachieved seem to contradict this
claim. The source of this discrepancy needs tonvestigated using well-designed and

controlled experimental studies.
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This study provides empirical support for othereassh findings that cognitive and
metacognitive strategies are crucial for L2 acaderaading. Although some of strategies
may emerge in the classroom naturally, most nediktdeveloped through conscious tasks

and activities. The findings offer implications fiie classroom strategic reading instruction
The following recommendations can be forwarded thasethe finding of this study:

First, there should be highly systematic and tightintrolled experimental designs by which
students’ real online use of these strategies eainestigated while they deal with reading
comprehension tests. In the case of the curreeairel, there was no a means to assess the
real use of text structure awareness among theiparits of the study due to constraint of
the required devices such as video recorder. Ty sthiefly based on survey of students’
response to metacognitive text structure awarenessling strategy questionnaire.
Participants’ strategy use investigation was maadyried out indirectly by looking at the
relationship between the responses given to thstipmeaire and reading comprehension
test achievements. Therefore, other interestedrelsers are expected to carry out research

of their own to investigate the issue in depth.

Second, in order that the students may benefit froetacognitive text structure strategy
instruction, there should be great effort by EFhcteers. Thus, text structure based lessons
should be readily available especially where acacdesading can pose great difficulty to
students who struggle to comprehend science tBaéshers are required to select texts from
variety authentic sources to guide students on ube of metacognitive text structure

awareness reading strategy.

Third, science teachers and language teachers mgparp materials on these lessons
independently and/or by cooperation. Science teaabreother language teachers who may
not be well acquainted with the knowledge of tdériicture as a metacognitive strategy may

need to be given short-term training on the topic.

Fourth, as teachers have an indispensable roleeitetiching/learning process, they need to
be equipped with pertinent instructional strategies build their capacity on solid
foundations regarding the use and instruction ofastgnitive strategies. Thus, short and
long-term training programs need to be organizedytwyernment and NGO's for English
language and science teachers to update theirigerast method of such strategic reading
instruction. Different stakeholders in the sectbeducation, such as supervisors, ministry of

science and technology, curriculum planners, syBatesigners, and NGO'’s working for the
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empowerment of the young in quality of educatioouth play their part for the realization

of this objective.

Finally, the current study was confined to a schoate. Other researchers with better
accessibility to more samples from different sceamid who can easily overcome financial

constraints may expand the scope of the study.
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APPENDICES

Appendix A: Metacognitive Text Structure Strategy Questionnaire and Students’
Responses of Experimental and Control Groups beforitervention

This questionnaire is designed to gather infornmatfor educational research in a
foreign/second English language teaching. The reBeguestions focus on the exploration
of the level of students’ use of text structure smass as a metacognitive reading strategy in
comprehension of science texts. Your genuine amgkstoresponse to the questionnaire is

worthwhile. Thus, you are kindly requested to rélael questions thoroughly and provide

your responses to each question by tickivigrf the column of your choice. The information

will be kept strictly confidential, and will not hesed to assess you in any way.

| am grateful for your cooperation.

Thank you in advance!

Experimental Group Metacognitive Strategy Questionaire

Response before

Intervention
No | Strategy Type Rating Scales
1123 ]4]5

1. Planning Strategies
1 How often do you use advance organizers sucbpisstand subtopics

italics and margin notes to visualize the structiygge (comparison,

causative, enumerating, etc) used in the readiig {PLAO) 3| 2| 14 9| 3
2 How often do you skim and scan/preview your teafore actually

reading it in detail? (PLTI 31813 |4 |3
3 How often do you plan & use appropriate readitigtegy when you

approach a reading text? (PL . 1138 |10 |9

How often do you predict the possible content oéading text before
4 you read it just by looking at topic, table, figudeagrams etc? (PLP |2 |2 |14 |9 |4
5 How often do you set reading goal/purpose befoteread? (PLRP) 2131|1119 |6

How often do you try to relate the topic of yourremt reading to your
6 previousknowledge and personal experience?(PLF 2 3|13 )10 |13
7 How often do you think about task expectationdtuimay be required

to answer)? (PLTE 2 12|11 12 |4
8 How often do you view the tasks given before img@l (PLVT)

2 2|7 |13 |7
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No | Strategy Type Rating Scales

1[2 |3 ]4]5

2. Monitoring Strategies

9. | How often do you remind yourself when comprehensicakdown
happens in the middle of reading? (MOCTC) 113 |2 | 10| 13

10. | How often do you understand whether a given texbisut cause-
effect relationships, comparison, enumeration, rigtson,
sequencing/instruction and classification or probkolution
presentation? (MOUTS) 113 [|18| 7 | 2

11. | How often do you try to test the validity afur prediction as you
read? (MOTPV) 3|13 |12 10| 3

12. | How often do you check the reading goal you sebreebeginning
reading? (MOCRG) 1 (14|19 | 7

13. | How often do you evaluate whether your readingtetiachosen is
being effective or not? (MOSTE) 1l 5 17 4

14 | How often do you test whether your previous Kedge of the
topic and personal experience is concomitant wibkirycurrent
reading? (MOPKE) 13 |12] 12| 3

15 | How often do you try to fix your comprehensianlgem whenever
it happens (for example by rereading a line, ostopping reading
for a while and thinking about it, or reading aletd? (MOFCF 214 |11 |8 |6

16 | How often do you guess what comes next as yad irea reading
text and think about its validity? (MOGCN) 217 121 5 5

17 | How often do you use punctuation marks sucheasjtiestion mark,
hyphen, colon semi-colon, and comma to support your
comprehension? (MOPM 2110 |12 |5 |2

18 | How often do you use grammatical elements swhadverbs,
conjunctions, or other cues to comprehend a readew]?
(MOGEC) 17 |16| 6 | 1

19 | How often do you try to figure out the connectibetween
sentences and ideas expressed there in (for exdmpacircling,
highlighting etc)? (MOCIS) 114 |5 11| 10

20 | How often do you use different grammatical eletsadadverbials,
conjunctions & other textual features) and pundtwmatmarks to
identify the structure of a reading text (whethiefsi comparison,
causative, listing, sequencing, classificationpovblem-solution)?
(MOPGTS) 112 |7 |11 10

80




Appendix B: Experimental Group Metacognitive Strategy Response after the

Experimental Intervention

No Strategy Type Rating Scales
1/2 [3 [4]5

Planning Strategies
1 How often do you use advance organizers such &stapd subtopics

italics and margin notes to visualize the structiyfge (comparison,

causative, enumerating, etc) used in the readiig {PLAO) 4| 13| 13
2 How often do you skim and scan/preview your teefore actually

reading it in detail? (PLTP) 5111 | 14
3 How often do you plan & use appropriate readitngtegy when you

approach a reading text? (PL ST) 3]14| 13

How often do you predict the possible content oéading text before
4 you read it just by looking at topic, table, figudeagrams etc? (PLP 519 |16
5 How often do you set reading goal/purpose befoteread? (PLRP) 4| 14| 12

How often do you try to relate the topic of yourremt reading to yourn
6 previous knowledge and personal experience?(PLRKE) 5|8 17
7 How often do you think about task expectationdivimay be required

to answer)? (PLTE 7 |16
8 How often do you view the tasks given before meg@ (PLVT) 14| 12
No | Strategy Type Rating Scale

112|134 |5

Monitoring Strategies
9. |How often do you remind yourself when comprehen 1

breakdown happens in the middle of reading? (MOCTC 514 |11
10. | How often do you understand whether a given tesbisut cause-

effect relationships, comparison, enumeration, rieson,

sequencing/instruction and classification or prokolution 1

presentation? (MOUTS) 710 |13
11. | How often do you try to test the validity of youregiction as you

read? (MOTPV) 6|8 | 15
12. | How often do you check the reading goal you sebigebeginning 1

reading? (MOCRG) 4|3 |13
13. | How often do you evaluate whether your readingetnachosen is 1

being effective or not? (MOSTE) 6|6 |8
14 | How often do you test whether your previous kieoge of the

topic and personal experience is concomitant witlrycurrent

reading? (MOPKE) 8|9 | 13
15 | How often do you try to fix your comprehensiagnliem whenever,

it happens (for example by rereading a line, ostepping reading 1

for a while and thinking about it, or reading alatd? (MOFCP) 51 | 14
16 | How often do you guess what comes next as yad irea reading 1

text and think about its validity? (MOGCN) 417 |8
17 | How often do you use punctuation marks suchhasauestion

mark, hyphen, colon semi-colon and comma to suppocir 1

comprehension? (MOPMC) 8|5 |6
18 | How often do you use grammaticaé elements swhadverbs,

conjunctions, or other cues to c r%prehend a readmd? 1

(MOGEC) 8|14 |8




19 | How often do you try to figure out the conneatibetween

sentences and ideas expressed there in (for exdmm@acircling, 1

highlighting etc)? (MOCIS) 9/0 |11
20 | How often do you use different grammatical eletadadverbials,

conjunctions & other textual features) and pundtuamarks to

identify the structure of a reading text (whetheisi comparison,

causative, listing, sequencing, classificationpablem-solution)? 1

(MOPGTYS) 6|1 |13
No | Strategy Type Scale

3|45

Evaluation Strategies
21 | How often do you evaluate the effectivenesshef reading strategy

you implemented in achieving your reading goal? $EV) 411 (1) 2
22 | How often do you complete comprehension questiasks after

reading to evaluate your overall reading compreioe?s(EVCRC) é 7 1
23 | How often do you self-question after readindeist your overall text

understanding? (EVSQU) 1

0]9 |12

24 | How often do you try to relate your understagdir a text to prior

knowledge and real life experience? (EVRKL) 5 (1) 12
25 | How often do you use graphic organizers (sudafaes, arrows, ming

maps etc) to summarize what you have read? (EVSGO) 411 4 |13

82




Appendix B: Control Group Metacognitive Text Structure Awareness StrategyQuestionnaire
and Responses

No Strategy Type Rating Scales

1]2 [3]4]

1. Planning Strategies

1 How often do you use advance organizers sucbmsstand subtopics,2 |4 | 13| 8
italics and margin notes to visualize the structtype (comparison,
causative, enumerating, etc) used in the readiig {€LAO)

2 How often do you skim and scan/preview your tbgfore actually| 0 | 10 | 14| 7
reading it in detail? (PLTP)

3 How often do you plan & use appropriate readitrgtegy when you| 1 |2 | 9 | 10
approach a reading text? (PL ST)

How often do you predict the possible content okading text beforef 0 | 4 | 14| 9
4 you read it just by looking at topic, table, figudeagrams etc? (PLPR)

N
[ERN
(&)

5 How often do you set reading goal/purpose befoteread? (PLRP) 1 3 12

How often do you try to relate the topic of yourremt reading to youn 2 | 3 14| 8
6 previous knowledge and personal experience?(PLRKE)

7 How often do you think about task expectationdivinay be required to 2 | 3 10| 13
answer)? (PLTE)

8 How often do you view the tasks given before ieg@l (PLVT) 0|3 | 8 14
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No

Rating Scales

Strategy Type 11213 4 5
2. Monitoring Strategies
9. | How often do you remind yourself when comprehensiosakdown

happens in the middle of reading? (MOCTC) 5 14| 11
10. | How often do you understand whether a given teabisut cause-effect

relationships, comparison, enumeration, description

sequencing/instruction and  classification or probiolution

presentation? (MOUTS) 7 | 10| 13
11. | How often do you try to test the validity afuyy prediction as you read?

(MOTPV) 6 |8 |15
12. | How often do you check the reading goal you sebieebeginning

reading? (MOCRC 4 |13 |13
13. | How often do you evaluate whether your readingtedya chosen is

being effective or not? (MOST 16 |6 |8
14 | How often do you test whether your previous kieolge of the topic

and personal experience is concomitant with yourect reading?

(MOPKE) 8 |9 | 13
15 | How often do you try to fix your comprehensiaiolgem whenever it

happens (for example by rereading a line, or bpgstag reading for &

while and thinking about it, or reading aloud etRfOFCP) 5 11| 14
16 | How often do you guess what comes next as yad irea reading text

and think about its validity? (MOGCN) 1 7 8
17 | How often do you use punctuation marks suchhasguestion mark

hyphen, colon semi-colon and comma to support goanprehension?

(MOPMC) 18| 5 | 6
18 | How often do you use grammatical elements sushadverbs,

conjunctions, or other cues to comprehend a readxi§ (MOGEC) 18|14 | 8
19 | How often do you try to figure out the conneatinetween sentences

and ideas expressed there in (for example by dmgrchighlighting

etc)? (MOCIS) 9 |10| 11
20 | How often do you use different grammatical eletse(adverbials,

conjunctions & other textual features) and punétuatnarks to identify

the structure of a reading text (whether it is cangmn, causative

listing, sequencing, classification, or problemesioin)? (MOPGTS) 6| 11 13
No Rating Scales

Strategy Type

1123 |4 |5

3. Evaluation Strategies
21 | How often do you evaluate the effectivenessiefreading strategy you

implemented in achieving your reading goal? (EV$TU 2012 |8
22 | How often do you complete comprehension questiasks after

reading to evaluate your overall reading compreioa?s(EVCRC) 1915 | 6
23 | How often do you self-question after readingest your overall text

understanding? (EVSQU) 6 |12 12
24 | How often do you try to relate your understagdai a text to prior

knowledge and real life experience? (EVRKL) 18
25 | How often do you use graphic organizers (sudalales, arrows, mind

maps etc) to summarize what you have read? (EVSGO) 3 15| 12
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Appendix C: Questions for Experimental Intervention

Text one —Topical Description/main idea Time allowed: 30 minutes

Direction: Read the following text thoroughly atne tquestions that follow.

The particle model of matter is a way of visualigiwhat individual particles are doing
inside a substance. In solids, particles are \itgatin liquids and gases, particles are
moving more freely. In all cases, the particlesehlawetic energy; this causes them to collide
with their neighbors. As a result, energy is dmited throughout the substance. There is a
range of different particle speeds and directiorthiw the substance: so many, in fact, that
we say the motion is random. However, on averaghdf particles in the substance are
vibrating faster we would say that the substancehatter-the temperature is higher.
Temperature is something that we all have expegiefclf we place two bodies of different
temperature in contact, then the particles at thenfary will collide and the kinetic energy
of particles is transferred backwards and forwéetsveen the objects.

A ‘body’ is another word for an object. On averagee particles in the hotter body have

more kinetic energy than those in the colder bedythere is a net transfer of thermal energy
from the hotter body to the colder body. The predeseferred to as heating. This is the only
way that the word heat can be used. A body doesarttin or posses heat. This is just the
same as an electrical component, which does naaicoor posse’s electrical current. Instead
we will use the term internal energy to descriteettital energy that is internal to bodies.

1. According to the text, which of the followingtisie about particle model of matter?
A) Particles in all state of matter move freely

B) It is only in the case of gases and liquids praaticles collide with each other.

C) It is possible to deduce that particles in gasekliquids move with the same speed.
D) Distribution of energy in a substance is duedlision of particles therein.

2. What make(s) particles motion random?

A) The direction in which the particles move.

B) The speed at which the particles move

B) The supply of energy to move the particles

D) A and B are answers.

3. One of the following statements cannot be ief@from the idea discussed in the second
paragraph. Which one is it?

A) Particles in substances with temperature diffeeemove in one direction.

B) Kinetic energy of particles in substances witffiedence in temperature move in opposite
direction
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C) Kinetic energy of particles is transferred fordvand backwards between substances with
temperature difference

D) A body is one thing and an object another.

4. Which of the following options best express taracteristics of the particles in colder
objects? These particles:

A) have less energy than the hotter one

B) have more energy than the hotter one

C) move slowly than those in hotter one

D) have similar internal energy with those in hotire

5. It is implied in the text that:

A) as kinetic energy is to particle movement sth&xmal energy to net heat transfer
B) heating is different from net heat transfer besw two objects

C) a body is analogous to an electrical equipmenha former does not contain heat and the
later contains electrical current

D) heat is synonymous to temperature

6. As discussed in the text what directly causestial energy transfer?

A) Internal energy B) temperature C) kinetic giyerD) electrical energy

7. The correct order of actions/processes in atanbs as discussed in the paragraph is:
A) heat— particle collision— random movemerdf particles» kinetic energy of particles
B) kinetic energy of particles random movement of particlesheat- particle collision

C) heat> kinetic energy of particles patrticle collisior» random movement of particle

D) particle collisior»  kinetic energy of particles heat> random movement of
particles

8. The transfer of kinetic energy of particles betw two objects in contact is:
A) Bidirectional B) unidirectional C) forward D) blward

9. The main purpose of this text writer is to:

A) Enumerate the processes involved in the pamiaddel of matter

B) Describe the concept of particle model of matter

C) Express cause-effect relation between heat artitle movement

D) Compare and contrast particles in matter inhedlphase

10. Which of the following categories of graphi@anizers can best summarize the main
information in the text?
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A. Equal number of horizontal and connected boabtgtgraph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series (vertical or horizontal line arroleskles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chabiesa
D. Parallel or vertical boxes of equal or differeanmbers/multiple arrows/forks/fish bone

E. Connected boxes with questions marks/questiofksrend blank spaces/table headings
with questions and\*

Text Two- Problem-Solution
Theoretical Efficiency of Heat Engines Time allowed 30 minutes
Direction: Read the following short text thoroughlyd the questions that follow.

Complete conversion of energy from a hot sourae wirk is not possible. A common value
for diesel engine efficiency is, for example, 3@étrol engines have even lower efficiency.
This shortage is due to the design of the enginasresult in several energy losses, mainly
through friction. What complicates the problem et is the fact that it results in additional
transfer of heat to the surrounding. So how thisfficiency of heat engines could be
improved? Theoretically, the greater the absoletaperature difference between the hot
source and cold sink, the greater the maximum ieffey will be. In practice, however,
increasing the temperature of the hot source casiggdficant problems in terms of the
material expansion of the components inside thénendn order to increase the efficiency of
future engine designs, many engine designers areresearching new materials that can
withstand higher temperatures.

. The problem with the heat engine is that

. Their energy can be completely converted intokwo

. Their theoretical maximum efficiency cannot lohiaved.
. They conserve a lot of heat energy.

. They cannot be 100% efficient.

. The main cause for the problem with heat enigine

1

A

B

C

D

2

A. Heat loss (due to friction)
B. Absorption of heat

C. High temperature difference between the engukita surrounding
D. Cold sink

3. Maximum theoretical efficiency of engines is wspible because:
A. Heat transfers to the surrounding

B

. Temperature increases in the engines
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C. The general principle dictates so
D. The cold sink is absolutely cold

4. What goes wrong if we were to increase the teaipee of the hot source to increase
engine efficiency?

A. The engines will grow noisy.
. Expansion results in malfunctioning of internamponents.
. Nothing goes wrong at all.
. None.

. How do you think engine efficiency problem canitmproved?

B
C
D
5
A. By improving the designs of current engines
B. By using materials with higher temperature tesise
C. By putting engines in extreme cold environment
D. A and B are correct answers.

6

. According to the information in the text, as tifesolute temperature difference between
the hot source and the cold sink increases:

A. So does the maximum theoretical efficiency.
. Engines’ efficiency will decrease.
. The internal components of the engine will expan
. Significant problem will be created.
. As one can infer from the text:
. Engines are remarkable human inventions.
. Thermodynamic principles do not hold true fogiele working.

. Temperature is one barrier to maximum engineieffcy.

B

C

D

7

A

B

C

D. Design and material in engine do not affectrtheat.

8. What do heat engines do during performance/tipefaThey:
A. Produce heat

B. Produce electricity

C. Absorb heat

D. None

9. The main purpose of the text writer is to

A. discuss engine problems and point out possililgisns
B

. describe what heat engines are
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C. compares and contrast different parts of engines
D. sequence procedures/processes involving howmengorks

10. Which of the following categories of graphig@anizers can best summarize the main
information in the text?

A. Equal number of horizontal and connected boabttgraph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series (vertical or horizontal line arrolegrles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chablesa
D. Parallel or vertical boxes of equal or differeambers/multiple arrows/forks/fish bone

E. Connected boxes with questions marks/questiofksrend blank spaces/table headings
with questions and\*

Text Three-Causative
Cycle Pumping Time allowed 30 minutes
Direction: Read the following short text thoroughlyd the questions that follow.

Heating of a system does not necessarily res@hergy transfer into or out of it. If we push
the plunger of a bicycle pump very rapidly whil$bpdking the hole at the end of the pump
with our finger, the air inside the pump is compess The mechanical work that is done on
the air results in an increase in the internal g@nef the air. As there is no phase change, the
average potential energy of the molecules staystaoh but the average random kinetic
energy of the molecules increases; evidence ofishés increase in the temperature of the
air. As the compression takes place rapidly, ther@a negligible time in which energy
transfer to the surrounding by heating can occud, e process is nearly without energy
transfer or adiabatic. Of course, after the congioesis complete, the temperature gradient
between the system and its surrounding will resukan energy transfer from the system,
resulting in a decrease in the internal energyhef air (and warming of the pump, the
surrounding air and your hand).

1. Which one of the following statements is diffgr&om the information touched upon in
the text?

A) An adiabatic process happens because of heating.

B) Even though there may be heating process, thérde no energy transfer in adiabatic
process.

C) The increase in the internal energy of the rithie bicycle pump is the cause for the
mechanical work done.

D) The average potential energy of air moleculessdnot vary since there is no phase
change.
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2. Why do you think the time in which energy trars€an occur is negligible under the
conditions discussed? It is because:

A) the process does not need heating

B) the compression of air takes place rapidly

C) the average random kinetic energy increases
D) the average potential energy decreases

3. What will happen as a result of pressing plurider bicycle pump rapidly by blocking the
hole at its end?

A) The air inside the pump is compressed
B) The air outside the pump expands
C) Mechanical work is done on the air

D) A and C are correct answer.

4. One of the following given alternatives cannotur as a result of the mechanical work
mentioned in the text. Which one is it?

A) Compression of gas/air and increase in tempegatu

B) Increasing of thermal energy

C) Increasing of average kinetic energy of thevatecules
D) Increasing of average potential energy of therailecules

5. Why is the process of pumping a bicycle is neadiabatic as mentioned in the text? It is
because:

A) temperature of the air in the pump increases.

B) it does not involve heat and thus no energysfiem

C) there is little time for energy to transfer be tsurroundings by heating.
D) average kinetic energy increases to do the pognpi

6. Of the following options given which one showe ttorrect arrangement of relations of
the topic discussed?

A) air compression— mechanical work> internal energy> average random kinetic
energy

B) mechanical work>  air compressior~ internal energy> average random kinetic
energy

C) internal energy— average random Kkinetic energy mechanical energy  air
compression
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D) Average random kinetic energy internal energy> mechanical energy  air
compressions

7. It is indicated that unlike the average potérieergy of the air, average kinetic energy of
the air molecule increases. How can this be known?

A) By inspecting the temperature of the air

B) By neglecting the time compression takes

C) By rapidly moving the plunger

D) By completing the compression required

8. What can be figured out from the text underdihgation of pumping is:
A) Adiabatic process is totally impossible in thesance of heat.

B) Adiabatic process may cease to exist after gpbeten compression.

C) Transfer of energy from a system is totally luss

D) The process discussed is not completely adiabati

9. The purpose of the writer of this text is maitdy

A) compare and contrast adiabatic process withrgifecesses

B) discuss the cause and effect relationship betweechanical work and a system response
C) describes what an adiabatic process is

D) classify and list steps in an adiabatic process

10. Which of the following categories of graphi@anizers can best summarize the main
information in the text?

A. Equal number of horizontal and connected boabttgraph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series (vertical or horizontal line arrolegkles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chabigka
D. Parallel or vertical boxes of equal or differanimbers/multiple arrows/forks/fish bone

E. Connected boxes with questions marks/questiorksrend blank spaces/table headings
with questions and\*

Text Four- Comparison
Diesel and Petrol Engines Time allowed: 30 minutes
Direction: Read the following short text thoroughlyd the questions that follow.

Just like a petrol engine fuel is burnt inside stqm in the case of diesel engine. This piston
moves up and down and extracts some thermal erssgyechanical work. This is then
usually used to turn a driveshaft and subsequéumthythe wheels on a vehicle. In both cases
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some thermal energy is transferred to the surragndDf course, many processes in these
engines are similar. However, there are a few wiffees in the processes involved. A key
difference is the processes of adding heat to ylsées. In diesel engine it is isobaric-
pressure remains constant, whereas in petrol engime isochoric-combustion happens
almost instantaneously. One of the other obviotferénces is the fact that there is no spark
plug in diesel engine as in petrol engine; the -Aielmix is ignited in a different way.
Secondly, pistons are usually longer in a diesgirenfor some apparent reasons.

1. The main purpose of the writer is to:
A. Classify the types of engines
. Compare petrol and diesel engines
. Describe process of engine working
. List steps on how engines are built
. Petrol and diesel engines are alike in all efftdllowing except:
. Fuel is burnt inside the piston in both

. Both involve mechanical work

B

C

D

2

A

B

C. Heat is produced in each
D. Both have the same piston size

3. Petrol engines are different from the diesekam

A. The former involve no heat produce as the ldter

B. The former involves isobaric heating process)enine later isochoric

C. There is no spark plug in petrol engines akéndiesel ones

D. Diesel engines have shorter pistons than theetlengines

4. As squirting into the piston is to diesel engirgo is to petrol engines.
A) Sparking

B) Valve

C) Combustion

D) Ignition

5. The processes involved in petrol and diesgine work are:

A) Largely similar B) largely different C) totglunrelated D) incomparable

6. What makes the wheels on cars move?

A) pistons B) thermal energy C) driveshaft figl

7. As one can figure out from the text, diesel pattol engines can be represented by:

A) different sketches B)similar sketches C) pisto D)undetermined
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8. Which one of the following alternatives shows tommon working elements for both
engine types?

A)piston, driveshaft and pressure

B) piston, fuel mix, squirting and mechanical work

C)turning wheels, heat production, oil use andhsoc process

D) mechanical work, heat production, pressure ansbjairting

9. Which one of the following engine parts do ybink gets hotter soon?
A) Driveshaft B) piston C) wheels D) axle

10. Which of the following categories of graphi@anizers can best summarize the main
information in the text?

A. Equal number of horizontal and connected boabtigraph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series(vertical or horizontal line arrowsxles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chabigka
D. Parallel or vertical boxes of equal or differeambers/multiple arrows/forks/fish bone

E. Connected boxes with questions marks/questiofksrend blank spaces/table headings
with questions and\*

Text Five -Sequencing/Process description

How do heat engines work? Time alloav80
minutes

Direction: Read the following short text thoroughlyd the questions that follow.

Most heat engines use thermodynamic processeqgolye gases doing work. The volume
of the gas in the engine is first reduced at a tamispressure (isobaric). This may be
achieved through a slow compression, allowing heaflow out of the system or more
commonly by rapidly cooling the system. Heat isntlalowed into the system (QH or Qin).
This is often achieved by igniting a fuel air mbhis may cause a rapid increase in pressure,
whilst the volume remains constant. No work is dameor by the gas and so all of the
energy goes into increasing the internal energthefgas. This gives rise to an increase in
temperature and so an increase in pressure. Theagashen expand and it does so it does
work on its surroundings. Heat energy is then exdih from the system at a constant
volume. This leads to a drop in pressure and tlséeBy returns to its starting point. This
process then repeats or cycles.

1. According to the information discussed in thd,tevhich one of the following is true?

A) All heat engines use thermodynamic processes.
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B) In all heat engines work is done by gases.

C) The process of engine work is circular.

D) Temperature and pressure are inversely proptio

2. How can we achieve reduction of gas in heatressji

A) By slow compression of gases

B) By allowing heat flow out of the system

C) By rapidly cooling the system

D) All are answers.

3. What happens due to slow gas compression &sl stathe text?

A) Heat escapes the system.

B) Heat increases in the system.

C) Engines stop working.

D) Gas volume remains constant.

4. Allowing heat into a system becomes possible by:

A) Increasing temperature

B) Decreasing pressure

C) Igniting a fuel air mix

D) Increasing gas volume

5. Which one of the following alternatives can bieired from the text?
A) As pressure increases so does gas volume

B) Gas volume will always remain constant

C) There is a time when the system stops working

D) The process repeats with reduction of gas volume

6. The extraction of heat energy from the systepoastant volume results in:
A) increase in gas volume

B) restarting of the system process

C) expansion of gas

D) increase in gas volume

7. The correct order of the major processes inwbirmeengine performance is:

A) Decreasing pressure decrease in gas volumeallowing gas into the system Increase
in temperature> Increase in pressure work done— extraction of heat from the system
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B) Decrease in gas volumeallowing gas into the syem— decreasing pressureincrease
in pressure»> increase in temperature work done— extraction of heat from the system

C) Increase in temperature allowing gas into the system work done- increase in
pressure> decrease in gas volumedecreasing in presge— extraction of heat from the
system

D) Allowing gas into the system extraction of heat from the systesndecreasing in
pressure»> decrease in gas volumeincrease in temperature increase in pressure work
done

8. When there is no work done, by the gas in tiséesy, what follows is:

A) Increase in internal energy of the gas

B) Decrease in the pressure of the gas

C) Compression of the gas in the system

D) Decrease in the volume of the gas

9. The main purpose of this text writer is to:

A) express causative(cause-effect relationship)rati@tween different topics
B) compare and contrast issues raised

C) sequence different processes/procedures

D) describe what heat engines are and what treeylike

10. Which of the following categories of graphiganizers can best summarize the main
information in the text?

Equal number of horizontal and connected boxegigtadph/pie-chart/t-charts pictures of
different sizes, colors and shapes

Time series(vertical or horizontal line arrows)é#s/ one direction arrowed boxes/parallel
or vertical segment connected boxes

Conceptual/mind maps/tree-diagrams/pie-chartsiable
Parallel or vertical boxes of equal or differentrhers/multiple arrows/forks/fish bone

Connected boxes with questions marks/question naréiblank spaces/table headings with
questions andy’.

95



Appendix D: Answers to Reading Comprehension Tests

(Ngé Description | Problem/Solution Causative ComparispSequencing
1 D B D B C
2 D A B D D
3 C A D B A
4 C B D D C
5 A D C A D
6 C A B C B
7 C C D A A
8 A A B A A
9 B A D B C
10

Total Number of Items=5x10=50
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Appendix E: Knowledge Retention Test (posttest 2)ral Answers
Instruction

The following fill in the gap questions were writtbased on the texts you read during the
first and second tests of reading comprehensicgadReach question carefully and fill in the

blank spaces as quickly as possible. Do not ba@heut how well-written your responses are
with respect to spelling and grammar as long ay tten convey complete and an

unambiguous message.

1. is an example of aabatic process, a condition where
there may be no heat energy transfer due to actibrating a system.

2. is not the same as heat

3. Before heat engines begin working, their volwhegas is first at
a constant

4. Engine efficiency can be improved by:

5. and xarapées of heat engines which
can be compared to each other on their overall iwgnBrocess.

6. and are easnabl application of Doppler
Effect.

7. A mechanical work on a system results in

8. Heat engines are generally classified into groups.

9. Mention three topics of the reading texts ofryorevious test.
A.
B.
C.

10. The in diesel engines aadivelly longer than those in petrol
ones.

Possible Answers

1. Bicycle pumping

2. Temperature

3. Reduced/ pressure

4. A. Modifying the design of current engines Bindsa heat resisting materials
5. Petrol and diesel

6. A. Medical imaging B. Radar technology
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7. Transfer of heat (energy)
8. Two

9. Internal Energy, Adiabatic Process, Engine GSjcldeat Engines Efficiency, Doppler
Effect etc.,

10. Pistons
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Appendix F: Students’ Interview Guide and transcribed response note

Thank you in advance for you collaboration to regpto my interview questions. | greatly
value your genuine response. Your privacy will melve exposed to anybody else in any
way. | hope we will have good time while sharinggovaluable information.

Name:

Sex:

Age:

Section:

Semi-structured interview questions

Do you think the training you received for the psistweeks helped you to understand better
while reading when compared to the time beforening? How much do you think it did
help?

Were you able to identify the dominant type of teiucture in the reading texts? If yes,
what did exactly help you to do so? Can you staé with the texts you took tests on?

Do you think taking the training helped you to renter easily some points from the post
reading comprehension test text? How do you ewalitaivhen compared to your pre
training experience?

Do you think your awareness of metacognitive tdéxticture increased after the training?
How significant do you think it has become?

Student Participant Responses
Student Participant 6

TR: Do you think the training you received for thast six weeks helped you to better
understand while reading when compared to the tiefere training?

SP: Yes, | think. The training was very good. Tlesgages are always difficult for me to
understand. So | got small marks in reading passagefore learnt the training | didn’t
understand passage what they say. | also get snaaks due to this. After | learnt the
training | became better in reading because | begary different methods.

TR: How much do you think it did help?
SP: It helped me greatly.

TR: Were you able to identify the dominant typdeét structure in the reading texts? If yes,
what did exactly help you to do so?

SP: Yes | was able to identify all passage except bdo not know it is but. The dominant

types of structures are showing by different meshlidce comma, question marks, grammar
and connecting words. | used these things and lidledion as well as what the writer

objective is when writing to understand the passagkeknow text structure.
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TR: Can you state with the texts you took tests on?
SP: | don’t remember all. But | know if | see theespages.

TR: Do you think taking the training helped youdasily remember some points from the
post reading comprehension test text?

SP: | am sure my ability to remember knowledgesoimiproved. | wasn’t remember some
points from passages before | received the trainihgelped me to read and understand
highly. Because of this | can also remember aflatformation.

TR: Do you think your awareness of metacognitive structure awareness increased after
the training?

SP: Yes. | think my awareness increased after riaing more than before that training.
Because | remember when | read. However, not béfleant the training.

TR: How significant do you think it has become?
SP: Very significant.

TR: Thank you. Have nice time.

Student Participant 11

TR: Do you think the training you received for tpast six weeks helped you to better
understand while reading when compared to the befere training? How much do you
think it did help?

SP: Yes, | think it helped me to understand easigy passage | read. The training greatly
important to understand the passages, | improvedeaging and to get better understanding
of difficult passages.

TR: How much do you think it did help?
SP: It helped me very much.

TR: Were you able to identify the dominant typeeodt structure in the reading texts? If yes,
what did exactly help you to do so? Can you statk tlie texts you took tests on?

SP: | think | was able to identify all the passadg@se structure descriptive, sequence,
causative,, comparison and problem and solutiarsed the strategies we learned by you.
Such as connecting ideas, thinking of our planediyje, if we are getting main ideas and
answering comprehension questions. Additionallyngi®f connecting grammatical words
and so on. Before training, | use only little stgies because | don’t know them at that time.
After | got training, | can read and try to undarst any passages simply by understanding
the strategies.

Before, | can’t remember anything from passage esa@m topic of the passage. | now focus
when | read and use the strategies and becaubkésdfdlso remember many concepts from
passage.
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| believe that | feel also confident when | studgcause of my awareness of the strategy |
learned. | remember the strategies when | wanbitadading. As a result my awareness of
reading systems increased very well.

It was very much significant in helping to know tpeints that are main and come on
examinations.

Student Participant 14

SP: Yes it helped me. More than before | can reitld system and understand everything. |
read with plan.

TR: How much do you think it did help?

SP: The training was very important and so it suigabme very much. | know a little before
| get the training. After that, | get the trainiagd | am better understanding when | try to
read and answer questions on passage.

Yes, | was able to identify structure of those pgss. | did know only the first passage. But
| think it was descriptive or causative. The othare simple when | used the strategies
learned in class. | used different strategies siscbentral ideas, highlighting main ideas and
connecting, punctuation marks, grammar, conjuncgton

Yes, | remember better because | read deeply mg ukifferent methods | said. And because
of this | cant forget. If | didn’'t use the methodhen | trying to answer question in exam, |
wasn’t remember anything on that passage. But Isecafithe strategies | learned there is
change when | read and remember the passages &g dhis indicate that | am
understanding the passage to remember the maitspoin

Yes. After | got that training my degree of undensting developed highly. | will use the
systems and strategies | if | want to read. My awass is better now. It is not as early.

Student Participant 4

TR: Do you think the training you received for tpast six weeks helped you to better
understand while reading when compared to the ltiefere training?

SP: The training helped me yes.
TR: How much do you think it did help?

SP: To understand better after reading. The trgimmas very nice. The passages became
easy after | know and used them. But before thanlt understand because difficult.

TR: Were you able to identify the dominant typeeodt structure in the reading texts?

SP: Yes | identified three passages exactly | kndwo are little difficult to know the
structure.

TR: What did exactly help you to do so?

SP: | used many strategies like highlighting somants like punctuation marks,
conjunctions, or grammar, association between seate

TR: Can you state with the texts you took tests on?
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SP: | cannot remember all now. The first passagedifficult to tell the structure. The other
is good and easy.

TR: Do you think taking the training helped youdasily remember some points from the
post reading comprehension test text?

SP: Yes, the training helped me to remember impobgaints in the reading content. Before
that training, | did not remember main ideas. Nowemember much information from
passages after | stay a long time.

TR: How do you evaluate it when compared to yaertpining experience?
SP: Very good

TR: Do you think your awareness of metacognitiv&t tetructure increased after the
training?

SP: Yes, awareness of text structure increasedhéorlt is very different for me before. |
read with strategies. Due to this reason, | remeralse the strategies when | read and study
all subjects.

TR: How significant do you think it has become?
SP: Very
Student Participant 5

Yes it helped me a lot to read by focusing on ingadr points only and by using different
strategies that we learned.

| identify all the passage text type easily becdus®w the strategies to use in a short time.
What helped me to identify is that grammar, conjiom; the relation between sentences and
others.

Yes. After | gained the strategy knowledge | uskdnt in reading. That made me to
remember what | was reading in the past afterpmtd reading. This | think because | read
deeply and understand things.

Yes, | know the strategies and | can also use wheant reading. | simply read without
understanding before. But now | use different styats and read and understand clearly. |
also like to use the strategies when | read aljesithh Because of this | understand the main
ideas in the passage
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Appendix G: Lesson Template for Experimental Intenention
Modeling— Consolidatior» Practicing~ Productior~ Scaffolding
Lesson one: General Introduction
Time allocated for the specific lesson: 2hrs

Model example on how students were taught. Thevellg key points were included by the
student researcher:

Structure Definition

Signal Words

Punctuation Marks-comma, colon, semi-colon, paesith small hyphen, and question mark
Advance Organizers

Graphic Organizers

Summary Questions

Paragraph Frames

1. Description

-What does the writer wants to do? The author éxpla topic, idea, person, place, or thing
by listing characteristics, features, and examples.

-Focus is on one thing and its components.
For example, characteristics are such as, looks ¢iansists of, for instance, most important
We look for topic word (or synonym) to be repeatedughout the text.

What specific person, place, thing, event, or cphce being described? How is the topic
described? How does it work? What does it do? Wbas it look like? etc,) What are the
most important attributes or characteristics?

How can the topic be classified? (For example bénroan be classified as a type of bird.)

A is a type of . It is made up_of and looks like
Some have such as . For example,
. has several characterist@ne characteristic is
Anotheris __, which is important because

2. Problem and Solution
-The author states a problem and lists one or possible solutions to the problem.
-May also include the pros and cons for the sahstio

Problem is... Dilemma is... Puzzle is... Solved Questiamswer, Because, Since, This led
to, The main difficulty is, One possible solutian.i One challenge... Therefore, This led to,
so that, If...then, thus

Fishbone

103



GO Used: Problem» Solutions
A problem or difficulty can be shown by using questmark!

What is the problem(s)? Who had the problem? Whatusing the problem? Why is this
problem? What is wrong and how can it be taken o##é/Nhat solutions are recommended
or attempted? What can be improved, changed, fieedemedied? What are the pros and
cons of the solutions offered?

had/is a problem because . One possible solution is

. This answer is good because . Therefore, .

As a result, . The problem of really boils down to the issue of
. In the past, the common solwtias to . However,

this was only effective in terms of

Now other solutions might wo@ne option would be to

3. Cause and Effect

What is the general purpose of the writer? Thaauists one or more causes or events and
the resulting consequences or effects.

Effect = What happened?

Cause = What made it happen?

Purpose is to explain why or how something happesedts, or works.
Often there will be an “if/then” pattern

Reasons why, reasons for, if...then, as a re$ultierefore, because of, so, since, in
order to, leads or leads to, causes, effectsoafused by, result, resulted in, outcome
impact, influenced by, brought about by

GO used
What happened?

Why did it happen? What was the reason for...? Mizet the effect(s) of the event? What
happened as a result of....? What were the resuttatoomes caused by the event? In what
ways did prior event(s) cause or influence the neai@nt? Will this result always happen

from these causes?

The reason why happened was because of f hadn’t
happened, then . Due to ocgurrin . This explains why
. The cause of is not easyfinedéSome people think the cause is
. Others believe the main cause is . Understanding the cause of

is important because
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The effects of are significant because . One effect of is
Another result is . Because of these outcomes,
it important that

4. Compare and Contrast
The author explains how two or more things areeadikd/or how they are different.

Differs from, similar to, in contrast, alike, samg, as well as, on the other hand, both, either
, or not only, but also , yet, although, but, Hoeev

-We can also look for comparative adjectives st” @vords: best, fewest, tallest, etc.
GO used: Venn diagram
T-Chart

What items are being compared? What is it aboutnthigat is being compared? What
characteristics of items form the basis of the camnspn? What characteristics do they have
in common; how are these items alike? In what ar@ythese items different/ similar?

and are alike in sewemls. Both and
have similar . Both also as well as . Onthe
other hand, one way they differ is . Aeotdifference is
Although they share , only isthe __ st.-e

26. Sequence
The author lists items or events in numerical aooblogical order.

Describes the order of events or how to do or nseething. Instructions and processes
on how to carry out experiments are included umiisrtext type.

First, second, third, next, then, after, beforapmto, not long, after a while, meanwhile,
simultaneously, at the same time, following, figadit last, in the end, on (date) at (time)

Directions
Timeline H»2->3—-4-5
Steps/Directions

Cycle/Circle

What sequence of events is being described? Whatha major events or incidents that
occur? What are the steps, directions, or proesdto follow? (What must be done first,
second, etc.?) What is the beginning event? \bfther events or steps are included? What
is the final outcome, event, or step?

Here is how a is made. First, . Next, . Then,
. Finally,

On (date) happened. Prior to that was . Then

After that . In the end,
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Appendix H: Activities/Lessons for Experimental Intervention
Time Allocated to each Lesson 2hrs per lesson

Purpose: To teach text structure awareness

Place: Bokoji Preparatory School, Room 13 and 14
Participant Co-researchers:

Ato Fidel Dejene(Physics teacher)

Ato Dejene Anbesa(Engish Teacher)

Ato Endale Nigussie(Teacher and Researcher)

Participant: Bokoji Preparatory School Grade 11 uxat Science Students in the 2007
Academic Year

Objectives:

To read using metacognitive strategies

To identify text structure type and its basic feasu

To identify the main ideas in each text type

To complete comprehension questions
Procedures/Steps during the provision of the lesson
Lesson Two

Description Text 1of 2

Topic: Electric Current

Pre-reading Activities

What is electric current? How do you describe itgracteristics from your previous
knowledge and personal experience?

Can you guess what you are going to learn fromingathis text? List your ideas and
compare with that of your partner.

Skim the text shortly and guess what the purposkeofvriter is writing the text.

Highlight the part of the text that may help youdwess the type of text structure used to
develop the paragraph.

What questions do you think you are going to bed3k

An electric current is flow of charge. If you comean electric current with water, a small
current is like a trickle passing through a pipeeally large current is like a river in flood.
The rate flow of electric charge-that is, the efeaturrent is measured in amperes (A). The
ampere is one of the fundamental units of the Stesy. This means that the size of the
ampere is not fixed in terms of other units: we @imcompare currents to a standard
ampere. An ampere is quite a sizable flow of chaggeecially in electronic circuits, so we
also often deal in mill amperes (mA, 30r even microamperes (LA, 90
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Section One.
Read the short text below and answer the questiatgollow.
1. According to the text electric current is:

A) a flow of charge B)a rate of flow of electribarge C) a sizeable flow of charge D) A
and B

2. A ‘trickle’ of water in a pipe is analogous to:

A) Ampere B) large amount of current C) small ammioof current D) standard unit of
current

3. What is the Sl system unit of current as statete text?

A) Amperes B) milliamperes C) microamperes D) A @orrect answers

4. For what purpose do you think milliamperes aremicroamperes are often dealt with?
A) to measure a sizable flow of charge  C)tedetlectronic circuits

B) to measure small flow of charge D) yoBland C are correct answers

5. The ampere is one of the fundamental units@f&hsystem. This because:

A) its size is not fixed in terms of other units B¢ simply compare current to a 'standard
ampere'. C) An ampere is insignificant amount ofent D) A and B are answers

6. The purpose of this text writer is to: A) compaurrent with water B) describe electric
current and ampere C) express the cause-effetibrelzetween current and ampere

D) Sequence procedures in measuring current

7. Which one of the following sentences is truecading to the information contained in the
text?

A) Electric current and water are alike B) mA arlare not part of 'standard ampere'.

C) The ampere depends on other Sl system unitsTHB) amount of electric current in
electronic circuit is small.

8. ' Trickle' in line means:A) flow B)drop )fldod D)fluid
9. 'Sizeable' in line means: A)large B)smadll)lundetermined D)negligible
10. This text is typical example of text stauettype.

A) Description B) Causation C) Comparison/cortisEnumeration and classification

11. What expression/word and text feature can ezl us tell the type of the this text
structure?

A) the verb compare
B) the adjectives and determiners small, largeddmmental, fixed, other, sizeable etc
C) the prepositions like, of , in D) the phrases theans, that is, in terms of

E) the conjunctions if, that, so F) the adverbdejéven, often
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Section 2: Complete the following short text egteal from the information contained in the
text above.

What makes comparable or analogous with is_ . is measured in
its SI system unit known as . is amtrde current. Since an ampere
is its size . This means, current is sinepiypared to . and are

also used to measure currents in electronic cgcuit

What graphic organizer can be used to summarizeinfleemation contained in the text
above?

Lesson Two

Description Text 2 of 2

Topic: Electric Properties of Materials
Pre-reading Activities

Do you think materials have the same quality obwihg current flow? If no, what makes
them different?

Can you think of how the words conductivity, reisisgy and resistance are used or/and
different? Discuss on the possible answers withr yioend.

What do you think you can learn from the text befgou read it? Please write your
predictions.

Skim the text and decide the type text structuredus the text. Compare it with your
partner’s and try to reach consensus by presethiedeature of language used to achieve
that purpose.

Different materials have different number of coritut electrons. Conductivity is a way of
measuring a material’s ability to allow an electigrent to flow. It is given the symbband

its units are Siemens per meter(S/m). The invefseoaductivity is resistivity. It is a
measure of how much a material resists the floaroélectric current. It is given the symbol
o and its units are ohmmete®ifr). A material with a high conductivity will have law
resistivity and a material with a high resistivityil have a low conductivity. Resistance is a
property of a material that controls the amourtwfent that flows through it. It is measured
in ohms.

1. The writer of this text aims to:

A) List different conduction electrons B) Descritenduction features of materials
C) Discuss the difference among the electrical @riogs of materials

D) Classify and enumerate different materials

2. Which one of the following is the common feattweall the electrical properties in the
text?

A) Unit B) symbol C) electric flow D) ohms

3. Of the following pairs of material property, whialternative indicates the opposite ones?
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A) Conductivity and resistivity
B) Conductivity and resistance
C) Resistivity and resistance
D) None

4. In which of the following chains of material pexrties are correctly matched with their
symbol, unit, and function respectively?

A) Resistivity-p,Qm, resists current flow  B) Conductivity- , S/allows current flow
C) Resistanc&?, ohms, controls current flow D) All are correcsamers.

5. ‘It"in the second line refers to:

A) conductivity B) electric current C) symbol B)emens

6. Which one of the following alternatives does wontain information that cannot be
inferred from the above text?

A) All materials have all the electrical propertsated in the text

B) The number of conduction electrons determineteria property

C) Mica and plastics have high resistivity D) Seronrductors have the least conductivity
7. The dominant feature of the text organization is

A) Description B) comparison/contrast C) enumerati®) causation

8. As conductivity is to the movement of chargeisskesistance to:

A) Movement B) amount C) direction D) control

9. What feature in the text can assist you to ifietite text type above?
10. Summarize the above text in your own words.

11. What GO can be used to summarize the text? 8how

Lesson Three

Problem-solution Text 1 of 2

Topic: Incomplete Circuits

Pre-reading Activity

What do you know about incomplete circuits? Areythenctional or not? Discuss with your
friends.

What do you anticipate to learn from reading thig?
Skim the text shortly and then:
-Think about its content, text structure, distinetfeatures

-List task expectations and plan how you should@ggh it for a better understanding
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We know that because of a gap in an electric dir¢he circuit will be incomplete and in
effect there will be no current flow. However, thas a possibility when such circuits may
still be functional. But how could this be so? K wonnect two large metal plates in a circuit
with an air gap between them, and a power supptpmected, the electric field created in
the conducting wires causes electrons to flow tdwahe positive terminal. Since the
electrons cannot cross the gap between the ptamspuild up on the plate connected to the
negative terminal, which becomes negatively chargéettrons in the plate connected to the
positive terminal flow towards the positive termingesulting in a positive charge on the
plate. The attraction between the opposite chaagesss the gap creates an electrical field
between the plates which increases until the petedifference across the plate is equal to
the potential difference of the power supply.

Section one: Answer the following questions basethe above text.

1. When does a circuit become incomplete?

A. When it is not functional C. Whtere isa gap in it

B. When there is a current flow in it D. All

2. What happens because of incomplete circuits?

A. Gap/empty space is created in it C) The cirbacomes non-functional
B. Current does not flow init D) B and C arerect answers.

2. Can an incomplete circuit be functional?

A.Yes B)No C) Cannot be determined D) Natesd in the text

3. Why do you think we need to large metal platethe circuit as discussed in the text? We
need them in order to:

A. Fill in the gap B) block flow of current C) Celtt charges onto them D. Create electric
field

4. A power supply is connected to a circuit for afethe following purposes indicated.
Which one is it?

A. To create electric field within the circuit BoTenforce electrons to move through the
circuit

C. To make the circuit complete filling the gapAand B

5. How can the electrons on the plate terminalsentik flow of charge possible? Because:
A. The plates are in contact

B. The charges on the plates are similar

C. The charges on the plates are opposite

D. The plates emit high electric field

6. How long can an incomplete circuit stay funcéibaccording to the text?

A. As far as the plates stay B. As long as thespgply is greater than that across the circuit
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C. For unlimited period of time D. As long as thd pupply kept increasing
7. Why do the electrons build up on the metal glaté is because they:

A) Repel each other B) they attract each othecadnot move in reverse position D) cannot
escape the gap

8. According to the text, which one is true abogbimplete circuits?
A. There can be flow of current in it. B. There caver be a flow of current in it.

C. Potential difference is not needed to move edestin it D. The gap between the plates
limits electron flow.

9. The main purpose of the writer is to:

A. Describe what an incomplete circuit is B. Prég@mocess sequence in circuitry electron
flow C. Discuss how incomplete circuits can be fiomal D. Compare and contrast
incomplete circuits with incomplete ones

10. Which of the following categories of graphi@anizers can best summarize the main
information in the text?

A. Equal number of horizontal and connected boae#graph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series (vertical or horizontal line arrolegrles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chabigka
D. Parallel or vertical boxes of equal or differeambers/multiple arrows/forks/fish bone

E. Connected boxes with questions marks/questiofksrend blank spaces/table headings
with questions and\*

Section 2: Answer the following questions as rezplir
a. What clues there in the text can be used tatsetxt type?
b. Can you think of a GO that can best summarigertiportant information in the text?

c. Complete the short extract below based on tioenration in the text.

It is that circuits can be made bywsing and
enforcing to on each terminals whereby are able to the gap due
to between and charges as long as the across the plate

Lesson Four
Problem-solution Text 2 of 2
Topic: Electric Charges
Pre-reading Activity

What do you know about opposite and similar chatges
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Do you think we can pull similar charges togethi§cuss with your partner.

Tell your friend the distinctive features of eagipe of text structure and guess what the
following text type could be looking at the title.

Skim the text and then:
Write what the text is about and what you think yam learn from reading it.
Plan how you should approach the text for deepderstanding.

Similar charges will always repel each other. Bilt Wbe possible to bring these charges,
for instance, two positive charges closer to eableroThis is definitely possible. However,
in order to so work has to be done. What doesdkattly mean? Well, if you push a small
positive charged sphere closer to a larger one thighsame charge sign, it will gain in
electrical potential energy and due to this, if yeuit go, this energy will be changed into
kinetic energy as the smaller sphere rushes awag.€electric field around the larger field
exerts repulsive force on the smaller one. Thismagthe closer the smaller sphere to the
larger one, the greater the amount of work thatlege be done and so the higher the
potential.

Section one: Choose the alternative with the coreeswer based on the information
contained in the above paragraph.

1. According to the text, is it possible to bringiar charges together?
A.Yes B) No C) cannot be determined
2. Which of the following sentences is false acoado the text?

A) Opposite charges will always repel eacheot B) It impossible to bring similar
charges together C) electrical potential energyngbainto kinetic energy is
impossible D) All

3. Why does the small sphere rushes away? Because i
A. is repulsed by the larger sphere C) actedhugxernal electric field
B. it gains kinetic energy D) A aBdare answers

3. The further the smaller sphere is brought closé¢ne larger sphere:

A. The kinetic energy of the smaller sphere incesaB. The distance the smaller sphere
rushes away increases C. It is obvious a lot okwaust have been done on it. D. All

4. Of the following list of words/expressions theeothat show the distinctive features that
can help us tell text structure type are:

A. but, though B)s means, for instance
B. so, for instance, if...will, due to D) possbbuestion, in order to
5. This text structure type seems to be:

A. Causative B) Enumeration C) Compare contragPidplem-solution
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10. Which of the following categories of graphig@anizers can best summarize the main
information in the text?

A. Equal number of horizontal and connected boae&figraph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series (vertical or horizontal line arrolggrles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chalik's

D. Parallel or vertical boxes of equal or differemimbers/multiple arrows/forks/fish
bone

E. Connected boxes with questions marks/questionkanand blank spaces/table
headings with questions and *

Section Two: Answer the following short questioasdd on the information in the text.

a. How much do you think you achieved on your agplno/strategy use, content prediction
and earned understanding?

b. Can you think of an appropriate GO to summatizetext with? Discuss and decide with
you partner.

c. Summarize the most important points in your evands.

Lesson Five

Cause-effect/Causative Text 1 of 2

Topic: How are Electric Currents Formed?

Pre-reading Activity

How do you think currents are formed in a condugtimaterial?

How are charges and current different?

How do you anticipate learning from the text? Shaita your friends.
Skim the text and

Write task expectations, text structure type, dnedpurpose of the writer
Plan how you should approach the text.

An electric field can cause charged particles tovendndeed, this is why a current flows

through a circuit. An electric field is set up witha conducting material and this causes
electrons to feel a force and thus move throughwilre and components of the circuit.

Where there is a gap in a circuit, although thectfbf the electric field can be felt by the

charges across the empty space, conduction elsctn@ngenerally unable to escape their
conduction and more across the gap. This is whpraptete path is needed for a simple
electric circuit to function.

Section one: Choose the alternative with the coreeswer based on the information
contained in the above paragraph.
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1. Which one of the following sentences is corleded on the information in the text?
A. The charges across the space in a circuit wgapafeel no electric field
B. A circuit may still be functional with incompkepath in it.
C. Despite an incomplete path in a circuit, tharghs in it may be influences
D. Amoving charged particles are different fromrent
2. Charged particles in a conducting metal movabse of the effect of:
A. Current B. Electric field C. Conductiod. Circuit
3. According to the text why does a current flowotigh a circuit? It is because:
A. Charged particles are made to move by eleatld f
B. The circuit has conduction electrons wititsncomponents

C. There is no gap or empty space within ciicgath D. The effect of electric field can
be felt by electrons

4. The charged patrticles are:
A. Conduction electrons B. Moving electrori. Electric field and current D. Aand B
5. When do conduction electrons cannot escapedbatuction?

A. When there is no gap/empty space in a tirdd. When the circuit is incomplete
within its path C. When the circuit is not easyunction D. All

6. What do you think will happen if some electransild jump across the gap?
A. The circuit becomes complete. B. The circuit a@ms incomplete
C. There will be flow of current D. All
7. If electric field is not set in a conducting maal, then:
A) There will be current flow.  C) Elechs move within the material.
B) Electrons will feel force. D) &lparticles therein remain neutral.

8. Which of the following categories of graphi@anizers can best summarize the main
information in the text?

A. Equal number of horizontal and connected boab#igraph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series (vertical or horizontal line arrolggtles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chabigta

D. Parallel or vertical boxes of equal or differantmbers/multiple arrows/forks/fish
bone

E. Connected boxes with questions marks/questionksmand blank spaces/table
headings with questions and *
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Section two: Answer the following short questiomstioe text you have read.

a. What type of text structure did the writer usehe above text? What clue or expression
can you use in the identification of the text type?

b. Which expressions in the text the following gatges of words/phrases can replace?

*For this reason, due to this cause/reason, asutr@s a consequence, because of this, in
effect

*makes, enforces, leads to, results in

*hence, therefore consequently, in effect, dudi® eason

c. What do you think of a possible title of thet®®iscuss and determine with your friend.
d. What type of GO can be used to summarize theitapt information in the text?

c. Complete the following text extracted frone ghort text you have read on your own.

flows through , because the set ughinw conducting material
electrons to and the wire am@dimponents of the . When a
circuit is or when there is or elereannot escape . Therefore,

__isrequired for an electric circuit to

Lesson Six

Cause effect/Causative Text 2 of 2

Topic: Electric Dipole

Pre-reading Activity

What do you think the separation of charges iseuBis with your partner

What is the meaning of the prefix ‘di"? Scan for it

Skim the text and then:Guess what it is all about.

Think of the type of text structure used.

Plan how you should approach it while brainstornfmgthe features of each text type.

An electric dipole is created as a result of sefaraf positive and negative charges. This
often happens at a molecular level and hence lead®lecular dipoles. A single atom may
have its cloud of electrons moved slightly in oneection due to an external electric field.
This leads to a separation of the charge (positiudeus and the negative electrons).When a
dipole is placed inside an electric field, equad apposite forces act on the charges in the
dipole. This causes a turning effect and so theldiprientates itself with the electric field.

Section one: Answer the following multiple choiceegtions based on the short text you
have read.

1. The electric dipole is created due to:
A. integration positive and negative charges

B. separation of positive and negative charges
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C. leading molecular dipoles
D. external electric field
2. What directly happens as a result of placingpald inside an electric dipole?
A. The dipole orientates itself with the electiield
B. The charges in the dipole will be affected byadqnd opposite forces
C. The nucleus will split and emit radioactive e
D. Other dipoles are created at a molecular levels
3. What causes electrons to slightly move in onection?
A. Magnetic field B) electric field C)mecheaal work D) electron cloud
4. What is the level at which dipoles are created?
A. Atomic B) molecular C) chemical D)rpele
5. Which one of the following is not true accordieghe information discussed in the text?
A. Separation of charges at molecular levglilts in creation of molecular dipoles.
B. Separation of the charger involves bothatieg and positive charges to create dipoles
C. The dipole orientates itself with the etiectield due to the turning effect
D. What move slightly in one direction arelbtite atom and its cloud of electrons
6. In which one of text structure type is the tgoti have read categorized?
A. Causative B) comparison C) problem-solutioneDymeration
7. The correct order of the processes in the faomadf dipoles is:

A. external in electric fieldbmoving of electrons in one directiorseparation of
charges> formation of dipoles>turning effect on the dipolesorientation of the
dipoles with electric field

B. separation of chargegormation of dipoles>external electric field-turning effect

on the dipoles> moving of electrons in one directien orientation of the dipoles
with electric field

C. turning effect on the dipolesexternal electric fieled>orientation of the dipoles with
electric field>moving of electrons in one directiom>formation of dipoles»
separation of charges

D. Moving of electrons in one directiesseparation of chargesexternal electrichield

orientation of the dipoles with electric field>turning effect on the dipoles
formation of dipoles

8. Which of the following categories of graphic anjzers can best summarize the main
information in the text?

A. Equal number of horizontal and connechexes/table/graph/pie-chart/pictures of
different sizes, colors and shapes
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B. Time series(vertical or horizontal linercavs)/circles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pagisttables

D. Parallel or vertical boxes of equal offedent numbers/multiple arrows/forks/fish
bone

E. Connected boxes with questions markstipe marks and blank spaces/table
headings with questions and *

Section 2: Answer the following short questiongio®above text.
a. What is the text structure type of the abové?tex

b. Identify the topic sentence of the text. Jusyfyur answer with evidence while
discussing with your partner.

c. What clues or language style in the text camd®dl in the identification of the text
type?

d. Think of an appropriate GO to summarize the.t@®iscuss with your partner to
decide on the most appropriate one.

e. Can you summarize the text what the text ialadiut in a sentence or two? Compare
it with that of you friend.

d. Complete the short text below with relevant infation from the text. Note that only
the information from the text is required.

The  of which  happens at level is the secaufor the  of

forces to move in one direction and hente separate.
Because  _and___ forcesactonthe  in_ tdihese forces  is created and in
turn orientates itself with__

Lesson Seven

Comparison Text 1 of 2

Topic: Electrical and gravitational fields
Pre-reading Activities

How similar do you think gravitational and elec#idields? How different are they? List
some characteristic of both and discuss over i waitu friend.

How do you expect to learn from this text? List y@eas.

What do you think the purpose of the writer is inting this text? How about the structure
type used?

How do you think you should approach the text ftietter understanding?

Skim the text and back up your predictions or thofkan alternative approach while
guessing what questions are to be asked in thataadi
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Electric and gravitational fields have a lot in goon. The expressions for the forces and
fields point sources take the same form, obeyinvgrse square laws. Expressions for the
potentials due to point charges also take the $ame both proportional to Coulomb's Law
for the force between point charges, Newton's LafwCoavitational force between
spherically symmetrical masses, electrical field ¢tupoint charge, gravitational field due to
spherically symmetrical mass, electrical potentdak to point charge, and gravitational
potential due to a spherically symmetrical massré&hare some differences, however. The
force of gravity is much weaker than electricalctar Additionally, the force of gravity is
always attractive-there is only a positive masg,thare are positive and negative electric
forces so electrical forces can be repulsive amactive. Inside a charged conductor, the
electric field is zero, whereas inside a spheggaimetrical mass, the gravitational field will
not be zero, rather it will take the form of ong. (1

Section one: Choose the alternative with the coretswer based on the information
contained in the above paragraph.

1. Obeying inverse square laws is:
A. What makes electrical and gravitational fiedtiféerent from each
B. What makes electrical and gravitational fietlils same
C. The law of how to calculate the relationshipAmsn electrical and gravitational fields
D. How to understand the effect of gravitationaldion electrical fields.

2. One of the following is not a common charastérito both gravitational and electrical
fields.

A. They have similar expressions for the feraad fields point.
B. They have forces of equal magnitude

C. The gravitational field around a sphericaymmetric mass and electric field inside a
charged conductor are equal.

D. Their forces are both repulsive and ativact
3. According to the text, gravitational and electreld forces:
A. Have more similarities than differences
B. Are almost the same
C. Have little differences
D. Are entirely different or incomparable
4. The number of similarities between gravitatiomadl electrical field number to:
Al B.2 C.3D. 14
5. The number of differences between electricalgraditational fields are:
A.1 B.2C.3 D.4

6. How does the writer develop his ideas?
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A. By compressing smaller entities into largksses
B. By expanding conceptual units in details

C. By listing characteristics of the issuesdssed
D. By definition and exemplification

7. One of the following cannot be the focus of cangbn between gravitational and
electrical fields. Which one is it?

A) Newton B) field C) Potential D) None
8. The above text structure is more of:

A. Causative B) Comparison C) Enumeration D3@ption
9. The “a lot in common” can be substituted by:

A. Many similarities B) are irrelevant C) i@ifent D) A and B
10. The most frequently used punctuation mark éntéixt is:

A. Period B) comma C) colon D) semi-colon

11. Which of the following categories of graphiganizers can best summarize the main
information in the text?

A. Equal number of horizontal and connected dsétable/graph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series (vertical or horizontal line aws)/circles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-stiatiles
D. Parallel or vertical boxes of equal or difiet numbers/multiple arrows/forks/fish bone

E. Connected boxes with questions marks/questiarks and blank spaces/table headings
with questions and\*

Section two: Answer the following short questioasdd on the above reading text.
a. What is the purpose of the writer?

b. What features can be used to judge the struofutes text?

c. What GO can be used to summarize the most imapiriformation in the text?
Lesson Eight

Comparison Text 2 of 2

Topic: Direct and Alternating Currents

Pre-reading Activities

Can you recall the basic features which help usléatify text structure types? Share it to
your friend.
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Jot down what you think you will achieve after rieapithis text.

Skim the text and justify your argument by evidenoewhat it is all about and what type of
text structure is used with your friend.

Think about what you may be required of to answner glan for effective reading strategy.

Direct and alternating currents are different imsawvays. Direct current (d.c) has a constant
value. It is a type of current that is obtainedriroells. Alternating current (a.c), on the other
hand, is constantly varying unlike the direct catrét is a type of current that is transmitted
from power stations to individual consumers andustdal plants. If you were to look at
alternating current on an oscilloscope screen,auld/ have a sinusoidal wave form. In
contrast, if you were to look at d.c current onognilloscope screen, it would take the form
of straight horizontal line.

Section one: Choose the correct answer for thewiolg questions based on the above short
reading text.

1. The type of text structure of the text is:
A. enumeration/listing  B. classificatiorC. causation D. compare and contrast

2. One of the following is expression/word can lsedito identify the type of text in the
above short text. Which one is it?

A. In contrast B. on the other hand ealD. all

3. Which type of current discussed in the text do think is larger in amount than the other
is? A.a.c Bd.c C)they are equal D) cannadétermined

4. The text is mainly about:
A. the differences between the current types 8similarities between the current types
C. the differences and similarities of the curtgpes D) None of the above

5. Of the following given options one indicatesncepts mismatched in contrast to the
information in the text. Which one is it?

A. d.c-constant value-straight line view-cell
B. a.c-constant value-sinusoidal- wave view-poweatians
C. a.c- varying value- straight line view-powertistas
D. d.c-constant-sinusoidal view-cell
6. Why do you think it is necessary to view curseom oscilloscope screen?

A. to measure their amount B. to test theiection of flow C. to understand the
nature of their flow D. to understand their vaoas

7. Of the types of the currents which is used toelectronic circuits?

A) Direct current B) Alternating current 8pth
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8. Which of the following categories of graphic anigzers can best summarize the main
information in the text?

A. Equal number of horizontal and connected boab#igraph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series (vertical or horizontal line arrolegrles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chabigita

D. Parallel or vertical boxes of equal or differantmbers/multiple arrows/forks/fish
bone

E. Connected boxes with questions marks/questionksnand blank spaces/table
headings with questions and *

Section two: Answer the following short questidrased on the short text above.
a. What GO can be used to tell the type of stredtuthe above text?

b. Discuss with your partner the basic featurebetext.

c. Summarize the text in your own words.

d. Complete the short extract below based on tieenration contained in the text.

e. Write three multiple questions on the text yauenread and exchange with your friend for
evaluation.

f. 1dentify the text structure type and back itwith textual features as evidence.
g. Summarize the text in your own words.

h. What GO can be used to summarize the text?

Lesson Nine

Process/Sequencing Text 1 of 2

Topic: Millikan's Oil Experiment

Pre-reading Activity

By looking at the title of the text can you predighat it is all about and what type of text
structure it employs?

Skim the passage and then:

Write what it is about in general terms. Compate ihat of your partner and choose the one
you agree on.

Underline/highlight/encircle any language style expression that may assist in the
identification of the text type.

The basic essence of Millikan's experiment wassiisplicity. The weight of a charged
particle droplet of oil is balanced by the forcenfr a uniform electric field so that the oil
drop remains stationary. Using his apparatus, fdemdook variations, one in which there
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was no field and the downward terminal velocitytlué oil drop was measured and another
in which the field was adjusted to provide a stemfprce than gravity and the terminal
velocity upwards was measured. When oil is squiitgd the upper chamber of the
apparatus from the vaporizer, friction gives theplists an electrostatic charge. This will be
some unknown multiple of the charge on an elechcause electrons have been added or
removed due to the friction. As the droplets faildar gravity, some will go through the
anode and enter the uniform field created betwkercharged plates. If the field is switched
off, they will continue to fall at their terminaklocity.

Section one: Choose the correct answer depengioig the information given in the text.

1. How are the oil droplets in the experiment madeedstationary?
A. By equalizing their weight to electric field forserength
B. By making electric field uniform within the appauat
C. No action is actually needed, as they are obviowslightless.
D. There is no any means discussed in the text.
2. The variation processes Millikan carried out to swra the droplets’ terminal velocity
are: A)1 B)3C)4D)5
3. Why do you think stronger field than that of grgviteeded to measure terminal velocity
upwards? It is to:
A. Make the oil droplets weightless
B. Enable oil droplet escape gravitational force
C. Minimize the effect of gravitational force over takectric field
D. Enforce the oil droplets stay motionless\
4. In the absence electric field:

A) There is no gravitational force either. B) Upaiderminal velocity of the oil droplets
is measured. C) The oil droplets will move downwtmtard gravity. D) The oil droplets
will remain motionless

5. As one can understand from the text:
A. No gravitational force is needed to meagerminal velocity.
B. Switching of the electric field may nofeadt the oil droplets.
C. It is required that the mass of the etawdrbe smaller.
D. Oil droplets can be charged or made toeramyainst the force of gravity.
6. When does the first effect of friction obseres@r the oil droplets?
A. When the oil droplets move downward incélie field.
B. When the droplets remain static in thé&Bedue to effect of gravitational force.
C. When the oil droplets are squirted int® tipper chamber of the vaporizer.
D. When electric field is switched off.
7. The oil droplets posses’ electrostatic chargetdithe action of:

A. the charged plates
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B. friction in the vaporizer
C. intense gravitational force
D. switching of the electric field

8. The charge on the oil droplets will be the samknown multiple of charge on electrons
since:

A. Electrons either removed or added to thémiplets due to friction
B. Some electrons will go through the anode
C. Electrons enter a uniform field betweendharged plates.
D. The oil droplets fall under gravitationatée
9. Why is the experiment needed to be carried out?
A. To measure the mass of the oil droplets
B. To determine the charge on a single elactro
C. To test the effect of gravity and elecfiitd on the oil droplets
D. To find out gravitational and electric fiadifference
10. The correct order of the main processes iexiperiment is:

A. Making the oil droplets stationasymeasuring their terminal velocity squiring oil
into the vaporizer removing/gaining of electrors varying electric field strength

B. Squirting of the oil into the vaporizerremoving/gaining of electrors making the
oil droplets stationary varying electric field strength measuring teninal velocity

C. Varying electric field strength measuring their terminal velocity squirting of the

oil into the vaporizer» making the oil droplets stationarpremoving/gaining of
electrons

D. Measuring their terminal velocity squirting of the oil into the vaporizer
—removing/gaining of electronss>varying electric field strength measuring their
terminal velocity

11. The main purpose of the writer is to:
A. Describe how charge on an electron is determined
B). Compare and contrast electric and gravitatidiedds
C. Express the cause-effect relationship betwetioh and oil droplets
D. Classify different velocities with examples

12. Which of the following categories of graphiganizers can best summarize the main
information in the text?

A. Equal number of horizontal and connected boab#igraph/pie-chart/pictures of
different sizes, colors and shapes
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B. Time series (vertical or horizontal line arrolggtles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chabigia

D. Parallel or vertical boxes of equal or differetmbers/multiple arrows/forks/fish
bone

E. Connected boxes with questions marks/questionksmand blank spaces/table
headings with questions and *

Section 2: Answer the short questions below on your and with your friend.
What type of GO can be used to best summarizesiti@ t

What expression or word or any kind cue can be ts¢gll the above text type?
What text type is the above text? Discuss with yaand.

Summarize the most important information in the texyour own words.

Lesson 10

Sequencing Text 2 of 2

Topic: Investigating an Induced E.M.F
Pre-reading Activities

What do you think amduced e.m.is? Discuss with your friend after you have braonsed
for some ideas. Scan for it in the text and tesr guess.

Can you guess what will be the main content oft¢hl¢ and its structure type from the topic?

Skim the text and discuss on what is generally aod see if your prediction on its content
and text structure type is correct.

Underline the most prominent language featurebentéxt that may help to identify the text
structure. Plan on how you should approach theltefdre you read for further meaning.

Demonstrating an induced e.m.f and investigatingola that influence its magnitude is
possible in simple experimental method. You negdlaanometer, two bars of magnets and
a piece of wire of which ends are to be connectethé galvanometer. After you have
connected the wire to the galvanometer, move ivéen the magnets. Then while moving
the wire, observe what happens to the needle omgdhe&anometer. Now also investigate
what happens to the size of the induced e.m.f wyam vary the conditions of the
experiment. Try changing the strength of the magrild. Again try moving the wire
through the magnetic field at different speeds. Hiwthese variations affect the induced
e.m.f? Now make a coil of another wire, insertnitthe circuit and move it through the
magnetic field. How does this affect the induced.&

Section one: Answer the following multiple choiagegtions on the text above.
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The magnitude of the induced e.m.f possibly depemdsA)The strength of the magnetic
field B) The speed at which the wire is moved tigio the magnetic field C) Additional
influence made by the coil on the circuit D) All

How many separate items are needed to carry o@gberiment?
2 B)3 C)4 D)5

As it can be understood from the text, the numlbenajor procedures or steps carried out to
perform the experiment is:

A)4 B)5 C)6D)7

4. How many steps of procedures are needed torbectaut in the investigation of the size
of the induced e.m.f while varying the experimewtahdition?

A.4 B) 3 C)5 D)7

5. Which one of the following statements can be enfidm the information we find in the
text?

A. A stronger magnetic field means a larger e.iB.f.Greater speed of moving the wire
means greater e.m.f. C. Coiling of wire in the wireneans larger e.m.f. D. All are answers,

6. How many factors affect the induced e.m.f asudised in the text?
A)4 B)3 C)2 D)

7. The type of structure employed in the above itext

A. process description/sequencing

B. Cause-effect

C. Enumeration/Listing

D. Description

8. The experimental process involved here canfeeresl to as:

A) Difficult B) single C) moderate D) complex

10. The correct order of the processes to carryh@uexperiment is:

A. Preparing the bar magnets moving the galvanembétween the magnets varying
magnetic field strength varying the speed of mohmeywire inserting into and moving the
coil in the circuit

B. Connecting the wire to the galvanometer movimg Wwire between the magnets varying
magnetic field strength inserting into and movihg toil in the circuit

C. Varying magnetic field strength varying the gp@ moving the wire inserting into and
moving the coil in the circuit connecting the wite the galvanometer moving the
galvanometer between the magnets

D. None
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11. Which of the following categories of graphiganizers can best summarize the main
information in the text?

A. Equal number of horizontal and connected boabttgraph/pie-chart/pictures of
different sizes, colors and shapes

B. Time series (vertical or horizontal line arrolegrles/ one direction arrowed
boxes/parallel or vertical segment connected boxes

C. Conceptual/mind maps/tree-diagrams/pie-chabigka
D. Parallel or vertical boxes of equal or differeambers/multiple arrows/forks/fish bone

E. Connected boxes with questions marks/questiofksrend blank spaces/table headings
with questions and\*

Section 2: Answer the following short questionsdahasn the short text you have read.
Why is the experiment needed to be carried out?

How can we investigate the factors that affectitideiced e.m.f?

Why is varying some conditions necessary in theegrpent?

What kind of GO can be used to summarize the nmggbrtant points in the text?

Can you sketch how the circuit looks like? Thinloabit and decide on what it? should be
like?
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Appendix I: Pilot Study Data

Reliability= 0.65

Text Type

Student | Description | Problem/ Causative| Comparison Sequencing To
ID Solution

1 3 4 5 5 5 22
2 3 5 5 5 6 24
3 3 4 5 5 5 22
4 3 4 3 6 5 21
5 5 6 5 5 4 25
6 5 6 6 5 7 29
7 5 4 6 5 7 27
8 6 6 7 7 8 34
9 4 5 5 5 6 25
10 3 4 4 4 5 2C
11 5 7 7 7 7 33
12 4 4 4 6 7 25
13 5 5 7 5 7 29
14 2 5 5 3 2C
15 5 4 5 5 6 25
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Appendix J: Pretest and Posttest Students’ ReadinGomprehension Scores

= < ~od|N | wlo|m|o < [©O|~|N |00 <N ©0lw|m
n s NI NN N N N R N B S R S N B S N N S R RN N NN RIS
nla —_
<
o 3 LHd 2 T @ eve|lw|olals|svisvioosaololos oo damlodls
[ 8 NN N B N B SIS T G N S S B N N S = S I B I S S I G S T B S B Y
.m Lodo oo |ov|[o|~|lojo|o|ouvjo|jouv]jov|~ b~ n|o|lo[n|o|o]«
M UIUBNDASH—raamn e oMo M in 66 MO MO 66 [C MmN M6 O = [OTm o TO O ={m
_W LSdw || |w|w|w|w|w|w|wv]o|wv|wv v b |w|wv|o|v]o|n|nv v |[v v |o (v v ]o]|«
13 0sLedwod T8d i, i |w || |10 |0 |0 |6 |1 <t v |©|© w0 [© || o oo o|w|w o o] o]o|w
A RS 1 B T T I R T A e S E A A I S A A IS Ao I T I T S S T STl TN T ISR [T Ao
= Anesned 1dd
(D] .
2 B Y R By e B g e e e e e e B Y R B P P
a LSa < < (00w < (O < (O < [Y *
3 ds/walgold LA™ (< [N ™ T lw ol I T g o S I T T < o T N Y o < Y [
S
O LSd® (4 [T P[P [D e < [P P[P [P 5 (< PP [P [T o |en TP [T [T 5 [0 P[P,
o
5 londuosaq EAdo [ [@ [ [OO 4l < P[P0 < [T O[T [T [T e |< | P[P [0 [0 | T [T |0
o
Al N[N0 wolm|< —|o|ao|- ©olmlolo — |
© LSd o B[ D ||| J S|P [ @ |80 [m[@ |50 [@ @& [™|™[R
T
° TR NI AR AR e e e A s A AT NN S S N N S A A T R R N R e
= N QN NN NN NSNS NS N NN RS NSNS
2 LSd|~ |~| o0 [~[00 |~ || 00 |00 [~ |~ 00|~ |~ [~ |00 [c0 |~ oo |~ |00 [~ [ 00 |oo [~ |00 [0 [x |~ [~]o0
~ urouanbas L0 [©[O|D[O|~[0 |0~ [~|D[OC|O[0|~|© D[N [O|N[~|0|[©C O[O0 [M|~n|©[0 0
ra)
P2 LSd o |~ |~ |~ {00~ |~ |~~| 00 [~~~ |~ |~ |00 [~ |00 [0 | |~ [0 [ [eo |~ [~ oo |~ [« [~ (=]~
[ osuedwo) < DO DD ©honie < lonnlohn ©ohnohn 10
: < Laa © oo ©o|w©o ©o|w©o © [ ©
p—
o Y N EEEENN RN ENNEEEEE NP EE NN RS
©
mw Aesne]  [dd|o (oS0 [ {00 |0 |0 |00 [0 [ {0 |0 || O[O0 < [T L[0T < [ [T
c
mS LSdw (|0 |o|o|~|~|o|~|©|w|w|©|o|o|w|o|o|~0|n|n |~~~ |« [©wlo
©
=5 IS/WRIQ0Id LHd <t [ |m <t [t || <t oo |<t [t [ |0 |m | | <t [o | <t [t <t (o oo [ <t [<0 <t |00 | <t [n |0 |0 |0
o
Xz LSd\in |in|w || |0 |0 |w|~|©o|w|n|w|o|o|wv|v|o|~[w|w|s|o |o|o|o|o [« |o|o]|n
S| 1ondussaq NEAIKER KGR IRESIKNINKER NI
al
uapn] old|N|m|<|w|o|~|o|o|o|w|nms|n|olo|o|o|o|w
PNIS|q ||| |o|~|o o [Ela|d|d oo o QNN NN NSNS SO o

128



Appendix K: Randomly Selected Students

D Randon 32 lGudo F |o3
Name Sex | Age | Number

1 |Abdurc |M |17 |2 33 Guta M_ 195

2 | Abebu F | 16 | 3 34 |Haji M |97

3_| Abraham | M_| 18 | 10 35 |Hinsermu | M| 100

4 Ahmed M 17 12 ]

7 | Alemu M 18 14 37 Hordofa M 102

8 | Aliy M_|18 |16 38 |ismael |M | 104

9 |Amarect |M 16 17 _

10 | Asrat M | 16 | 21 39 |Kelid M__ 110

11 | Atlaw M 18 23 40 Mamo M 117

12 | Bereket | M | 21 | 31 41 |Mesresha | M | 120

13 | Bereket M 18 32

14 | Biruktayit | F | 18 |33 42 |MegersaH| M | 122

14 | Biruk TT | M 17 37 43 Mekdes B | F 124

16 | Daniel U M 16 44 a4 Mekiya = 125

17 | Debele M 16 45

18 D|r|ba M 17 57 45 MekioninT |M 126

19 | Diribe F 17 | 59 46 |Metasebiya F 130

20 | Ebsa M 19 60 o

51 | Elsabe E 18 62 47 Mihiret F 131

22 | Endale M 18 65 48 Million M 132

23 | Ephrem M | 17 | 67 49  |MohammedM  [133

24 | Eriste M 18 68

25 | Fanos F | 17| 70 °C  INanc M 141

26 | Fasil M 19 72 51 Sancho M 145

27 | Firaol M 118 |73 52 |Serkalem | F 147

28 | Gadis:i M 18 74 L

58 | Gashau M 18 75 53 ShimelisF | M 149

29 | GenetB F 17 78 54 ShimelisD | M 150

30 | Getahun | M | 16 | 83 55  |Sisay | 151

31 | Gishe M 19 89
56 Tade M 155
57 Tesfaye M 163
58 Tesfaye F | M 165
59 Tizita F 171
60 Wesen F 17€
61 Workina M 180
62 Zelalem B | M 184
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